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(57) Abstract: The sequences of antisense nucleic acids which inhibit the proliferation of prokaryotes are disclosed. Cell-based 
assays which employ the antisense nucleic acids to identify and develop antibiotics are also disclosed. The antisense nucleic acids 
can also be used to identify proteins required for proliferation, express these proteins or portions thereof, obtain antibodies capable 
of specifically binding to the expressed proteins, and to use those expressed proteins as a screen to isolate candidate molecules for 
rational drug discovery programs. The nucleic acids can also be used to screen for homologous nucleic acids that are required for 
proliferation in cells other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, and Pseudomonas aerug- 
inosa. The nucleic acids of the present invention can also be used in various assay systems to screen for proliferation required genes 
in other organisms. 
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IDENTIFICATION OF ESSENTIAL GENES IN PROKARYOTES 

Sequence Listing 

5 The present application is being filed along with duplicate copies of a CD-ROM marked 

"Copy 1 w and "Copy 2" containing a Sequence Listing in electronic format The duplicate copies 
of the CD-ROM each contain a file entitled SEQLIST_FINAL_9PM created on March 20, 2001 
which is 37,487,912 bytes in size. 

Background of the Invention 

1 0 Since the discovery of penicillin, the use of antibiotics to treat the ravages of bacterial 

infections has saved millions of lives. With the advent of these "miracle drugs," for a time it was 
popularly believed that humanity might, once and for all, be saved from the scourge of bacterial 
infections. In fact, during the 1980s and early 1990s, many large pharmaceutical companies cut 
back or eliminated antibiotics research and development They believed that infectious disease 

1 5 caused by bacteria finally had been conquered and that markets for new drugs were limited. 
Unfortunately, this belief was overly optimistic. 

The tide is beginning to turn in favor of the bacteria as reports of drug resistant bacteria 
become more frequent The United States Centers for Disease Control announced that one of the most 
powerful known antibiotics, vancomycin, was unable to treat an infection of the common 

20 Staphylococcus aureus (staph). This organism is commonly found in our environment and is 

. responsible for many nosocomial infections. The import of this announcement becomes clear when 
one considers that vancomycin was used for years to treat infections caused by Staphylococcus 
species as well as other stubborn strains of bacteria. In short, bacteria are becoming resistant to our 
most powerful antibiotics. If this trend continues, it is conceivable that we will return to a time 

25 when what are presently considered minor bacterial infections are fatal diseases. 

Over-prescription and improper prescription habits by some physicians have caused an 
indiscriminate increase in the availability of antibiotics to the public. The patients are also partly 
responsible, since they will often improperly use the drug, thereby generating yet another population of 
bacteria that is resistant, in whole or in part, to traditional antibiotics. 

30 The bacterial pathogens that have haunted humanity remain, in spite of the development of 

modern scientific practices to deal with the diseases that they cause. Drug resistant bacteria are now an 
increasing threat to the health of humanity. A new generation of antibiotics is needed to once again 
deal with the pending health threat that bacteria present. 
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Discovery of New Antibiotics 
As more and more bacterial strains become resistant to the panel of available antibiotics, 
new antibiotics are required to treat infections. In the past, practitioners of pharmacology would 
have to rely upon traditional methods of drug discovery to generate novel, safe and efficacious 
5 compounds for the treatment of disease. Traditional drug discovery methods involve blindly testing 
potential drug candidate-molecules, often selected at random, in the hope that one might prove to be 
an effective treatment for some disease. The process is painstaking and laborious, with no 
guarantee of success. Today, the average cost to discover and develop a new drug exceeds US $500 
million, and the average time from laboratory to patient is 15 years. Improving this process, even 

1 0 incrementally, would represent a huge advance in the generation of novel antimicrobial agents. 

Newly emerging practices in drug discovery utilize a number of biochemical techniques to 
provide for directed approaches to creating new drugs, rather than discovering them at random. For 
example, gene sequences and proteins encoded thereby that are required for the proliferation of a 
cell or microorganism make excellent targets since exposure of bacteria to compounds active 

15 against these targets would result in the inactivation of the cell or microorganism. Once a target is 
identified, biochemical analysis of that target can be used to discover or to design molecules that 
interact with and alter the functions of the target. Use of physical and computational techniques to 
analyze structural and biochemical properties of targets in order to derive compounds that interact 
with such targets is called rational drug design and offers great potential. Thus, emerging drug 

20 discovery practices use molecular modeling techniques, combinatorial chemistry approaches, and 
other means to produce and screen and/or design large numbers of candidate compounds. 

Nevertheless, while this approach to drug discovery is clearly the way of the future, 
problems remain. For example, the initial step of identifying molecular targets for investigation can 
be an extremely time consuming task. It may also be difficult to design molecules that interact with 

25 the target by using computer modeling techniques. Furthermore, in cases where the function of the 
target is not known or is poorly understood, it may be difficult to design assays to detect molecules 
that interact with and alter the functions of the target. To improve the rate of novel drug discovery 
and development, methods of identifying important molecular targets in pathogenic cells or 
microorganisms and methods for identifying molecules that interact with and alter the functions of 

30 such molecular targets are urgently required. 

Staphylococcus aureus is a Gram positive microorganism which is the causative agent of 
many infectious diseases. Local infection by Staphylococcus aureus can cause abscesses on skin 
and cellulitis in subcutaneous tissues and can lead to toxin-related diseases such as toxic shock and 
scalded skin syndromes. Staphylococcus aureus can cause serious systemic infections such as 

35 osteomyelitis, endocarditis, pneumonia, and septicemia. Staphylococcus aureus is also a common 
cause of food poisoning, often arising from contact between prepared food and infected food 
industry workers. Antibiotic resistant strains of Staphylococcus aureus have recently been 
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identified, including those that are now resistant to all available antibiotics, thereby s verely 
limiting the options of care available to physicians. 

Pseudomonas aeruginosa is an important Gram-negative opportunistic pathogen. It is the 
most common Gram-negative found in nosocomial infections. P. aeruginosa is responsible for 1 6% 
5 of nosocomial pneumonia cases, 12% of hospital-acquired urinary tract infections, 8% of surgical 
wound infections, and 10% of bloodstream infections. Immunocompromised patients, such as 
neutropenic cancer and bone marrow transplant patients, are particular susceptible to opportunistic 
infections. In this group of patients, P. aeruginosa is responsible for pneumonia and septicemia 
with attributable deaths reaching 30%. P. aeruginosa is also one of the most common and lethal 

1 0 pathogens responsible for ventilator-associated pneumonia in intubated patients, with directly 

attributable death rates reaching 38%. Although P. aeruginosa outbreaks in burn patients are rare, it 
is associated with 60% death rates. In the AIDS population, P. aeruginosa is associated with 50% 
of deaths. Cystic fibrosis patients are characteristically susceptible to chronic infection by P. 
aeruginosa^ which is responsible for high rates of illness and death. Current antibiotics work poorly 

15 for CF infections (Van Delden & Igelwski. 1998. Emerging Infectious Diseases 4:551-560; 
references therein). 

The gram-negative enteric bacterial genus, Salmonella, encompasses at least 2 species. 
One of these, £ enterica^ is divided into multiple subspecies and thousands of serotypes or serovars 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). The £ enterica human pathogens include 

20 serovars Typhi, Paratyphi, Typhimurium, Cholerasuis, and many others deemed so closely related 
that they are variants of a widespread species. Worldwide, disease in humans caused by Salmonella , 
is a very serious problem. In many developing countries, £ enterica ser. Typhi still causes often- 
fatal typhoid fever. This problem has been reduced or eliminated in wealthy industrial states. 
However, enteritis induced by Salmonella is widespread and is the second most common disease 

25 caused by contaminated food in the United States (Edwards, BH 1999 "Salmonella and Shigella 

species" Clin. Lab Med. 19(3):469-487). Though usually self-limiting in healthy individuals, others 
such as children, seniors, and those with compromising illnesses can be at much greater risk of 
serious illness and death. 

Some £ enterica serovars (e.g. Typhimurium) cause a localized infection in the 

30 gastrointestinal tract. Other serovars (i.e. Typhi and Paratyphi) cause a much more serious systemic 
infection. In animal models, these roles can be reversed which has allowed the use of the relatively 
safe £ enterica ser. Typhimurium as a surrogate in mice for the typhoid fever agent, £ enterica ser. 
Typhi. In mice, £ enterica ser Typhimurium causes a systemic infection similar in outcome to 
typhoid fever. Years of study of the Salmonella have led to the identification of many determinants 

35 of virulence in animals and humans. Salmonella is interesting in its ability to localize to and invade 
the intestinal epithelium, induce morphologic changes in target cells via injection of certain cell- 
remodeling proteins, and to resid intracellularly in membrane-bound vesicles (Wallis, TS and 
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Galyov, EE 2000 "Molecular basis of Salmonella-mduced enteritis." Molec. Microb. 36:997-1005; 
Falkow, S "The evolution of pathogenicity in Escherichia, Shigella, and Salmonella/' Chap. 149 in 
Neidhardt, et al. eds pp 2723-2729; Gulig, PA "Pathogenesis of Systemic Disease," Chap. 1 52 in 
Neidhardt, et al. ppp 2774-2787). The immediate infection often results in a severe watery diarrhea 
5 but Salmonella also can establish and maintain a subclinical carrier state in some individuals. 
Spread is via food contaminated with sewage. 

The gene products implicated in Salmonella pathogenesis include type three secretion 
systems (TTSS), proteins affecting cytoplasmic structure of the target cells, many proteins carrying 
out functions necessary for survival and proliferation of Salmonella in the host, as well as 

1 0 "traditional" factors such as endotoxin and secreted exotoxins. Additionally, there must be factors 
mediating species-specific illnesses. Despite this most of the genomes of S. enterica ser. Typhi (see 
http://www.sanger.ac.Uk/Proiects/S typhi/ for the genome database) and & enterica ser. 
Typhimurium (see http://genome.wustl.edu/gsc/bacterial/salmonella.shtml for the genome database) 
are highly conserved and are mutually useful for gene identification in multiple serovars. The 

1 5 Salmonella are a complex group of enteric bacteria causing disease similar to but distinct from 
other gram-negative enterics such as E. coli and have been a focus of biomedical research for the 
last century. 

Enterococcus faecalis, a Gram-positive bacterium, is by far the most common member of 
the enterococci to cause infections in humans. Enterococcus faecium generally accounts for less 

20 than 20% of clinical isolates. Enterococci infections are mostly hospital-acquired though they are 
also associated with some community-acquired infections. Of nosocomial infections enterococci 
account for 12% of bacteremia, 15% of surgical wound infections, 14% of urinary tract infections, 
and 5 tol5% of endocarditis cases (Huycke, M. M, D. F., Sahm and M. S. Gilmore. 1998. 
Emerging Infectious Diseases 4:239-249). Additionally enterococci are frequently associated with 

25 intraabdominal and pelvic infections. Enterococci infections are often hard to treat because they are 
resistant to a vast array of antimicrobial drugs, including aminoglycosides, penicillin, ampicillin 
and vancomycin. The development of multiple-drug resistant (MDR) enterococci has made this 
bacteria a major concern for treating nosocomial infections. 

These reasons underscore the urgency of developing new antibiotics that are effective 

3 0 against Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, and Enterococcus faecalis. Accordingly, there is an urgent need for more novel 
methods to identify and characterize bacterial genomic sequences that encode gene products 
involved in proliferation, and are thereby potential new targets for antibiotic development. Prior to 
the present invention, the discovery of Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

3 5 pneumoniae, and Pseudomonas aeruginosa and Enterococcus faecalis genes required for 

proliferation of the microorganism was a painstaking and slow process. While the detection of new 
cellular drug targets within a Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
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pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis cell is key for novel antibiotic 
development, the current methods of drug target discovery available prior to this invention have 
required painstaking processes requiring years of effort 

Summary of the Invention 
5 Some aspects of the present invention are described in the numbered paragraphs below. 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3 795, wherein expression of said nucleic acid 
inhibits proliferation of a cell. 

2. The nucleic acid sequence of Paragraph 1, wherein said nucleotide sequence is 

1 0 complementary to at least a portion of a coding sequence of a gene whose expression is required for 
proliferation of a cell. 

3 . The nucleic acid of Paragraph 1, wherein said nucleic acid sequence is complementary 
to at least a portion of a nucleotide sequence of an RNA required for proliferation of a cell. 

4. The nucleic acid of Paragraph 3, wherein said RNA is an RNA comprising a sequence 
15 of nucleotides encoding more than one gene product. 

5. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 8- 
3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

20 6: The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 

obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacterioidesjragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 

25 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neqformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 

35 dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 

pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 
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7. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism other than Escherichia coll 

8. A vector comprising a promoter operably linked to the nucleic acid of any one of 
Paragraphs 1-7. 

5 9. The vector of Paragraph 8, wherein said promoter is active in a microorganism selected 

from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacterioidesfragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

10 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus ■influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

1 5 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

20 Shigella sonnei, Staplrylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

10. A host cell containing the vector of Paragraph 8 or Paragraph 9. 

11. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
25 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 

spanning at least a portion of two or more genes, 5' noncoding region, or 3' noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 8-3795. 

12. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said antisense 
30 nucleic acid is complementary to a nucleic acid from an organism selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
10 13. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said nucleotide 

sequence is complementary to a nucleotide sequence of a nucleic acid from an organism other than 
E. coli. 

14. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
proliferation-required gene comprises a nucleotide sequence selected from the group consisting of 

15 SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

15. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 

20 comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

16. The purified or isolated nucleic acid of Paragraph 15, wherein said nucleic acid is 
obtained from an organism selected from the group consisting of Anaplasma.marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

25 Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, 

30 Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 

35 Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
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pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

17. The nucleic acid of Paragraph 15, wherein said nucleic acid is obtained from an 
organism other than E. coli. 
5 1 8. A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

19. The vector of Paragraph 18, wherein said nucleic acid encoding said polypeptide is 
obtained from an organism selected from the group consisting of Anaplasma marginale, 

1 0 Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Ccmdida krusei, 
Candida kefyr (also called Candida pseudotropicalis), Ccmdida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatus, Clostridium botulinwn, Clostridium difficile, Clostridium 

1 5 perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

20 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella jlexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

25 Yersinia pestis and any species falling within the genera of any of the above species. 

20. The vector of Paragraph 18, wherein said nucleotide sequence encoding said 
polypeptide is obtained from an organism other than E. coli. 

21. A host cell containing the vector of Paragraph 18. 

22. The vector of Paragraph 18, wherein said polypeptide comprises a polypeptide 

30 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

23. The vector of Paragraph 1 8, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

35 24. A purified or isolated polypeptide comprising a polypeptide whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
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at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

25. The polypeptide of Paragraph 24, wherein said polypeptide comprises an amino acid 
sequence of any one of SEQEDNOs.: 3801-3805, 4861-5915, 10013-14110 or a fragment 

5 comprising at least 5, at least 1 0, at least 20, at least 30, at least 40, at least 50, at least 60 or more 
than 60 consecutive amino acids of a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ IDNOs.: 3801-3805, 4861-5915, 10013-14110. 

26. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 

1 0 Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejtmi, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 

1 5 immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enter obacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 

20 carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella jlexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 

IS and any species falling within the genera of any of the above species. 

27. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism other than E. colt 

28. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 

30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3.0t78 with the default parameters. 

35 29. The polypeptide of Paragraph 28, wherein said polypeptide has at least 25% identity to 

a polypeptide comprising one of SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10 or at least 
25% identity to a fragment comprising at least 5, at least 10, at least 20, at least 30, at least 40, at 
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least 50, at least 60 or more than 60 consecutive amino acids of a polypeptide comprising one of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 as determined using FASTA version 3.0t78 
with the default parameters. 

30. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 

5 organism selected from the group consisting of Anaplasma marginale, Aspergillus jumigatus, 
Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

10 trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcusfaecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tubercidosis, Neisseria gonorrhoeae, Neisseria 

1 5 meningitidis, Nocardia aster oides, Pasteur ella haemolytica, Pasteur ella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 

20 pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

31. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism other than E. colL 

32. An antibody capable of specifically binding the polypeptide of one of Paragraphs 

25 28-31. 

33. A method of producing a polypeptide, comprising introducing a vector comprising a 
promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

30 34. The method of Paragraph 33, further comprising the step of isolating said polypeptide. 

35. The method of Paragraph 33, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805,4861-5915, 10013- 
14110. 

36. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 

35 obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergillus 
jumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
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Candida tropicalis, Candida parapsilosis, Candida guittiermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium botulinum, Clostridium difficile, Clostridium perfhngens, Coccidiodes 
immitis, Corynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, 
5 Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteuretta multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 

1 0 Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

1 5 37. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 

obtained from an organism other than E. coli. 

38. The method of Paragraph 33, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860,5916-10012. 

20 39. A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 

activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product 

25 40. The method of Paragraph 39, wherein said method comprises inhibiting said activity or 

reducing said amount of a gene product in an organism selected from the group consisting of 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 

30 Candida h~usei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 

35 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

41. The method of Paragraph 39, wherein said method comprises inhibiting said activity or 
reducing said amount of a gene product in an organism other than E. coli. 

42. The method of Paragraph 39, wherein said gene product is present in an organism other 
than E. coli. 

10 43 . The method of Paragraph 39, wherein said gene product comprises a polypeptide 

comprising a sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

44. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 

15 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

45. The method of Paragraph 44, wherein said gene product is from an organism selected 
20 from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 

Bactericides fragilisBordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 

25 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tubercidosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

30 Pasteur ella haemolytica, Pasteur ella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

35 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 
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46. The method of Paragraph 44, wherein said gene product is from an organism other than 

E. coli, 

47. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is an enzymatic activity. 

5 48. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a carbon compound catabolism activity. 

49. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a biosynthetic activity. 

50. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
1 0 activity is a transporter activity. 

51. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a transcriptional activity. 

52. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a DNA replication activity. 

15 53. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a cell division activity. 

54. The method of Paragraph 44, wherein said gene product is an RNA 

55. The method of Paragraph 44, wherein said gene product is a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 

20 10013-14110. 

56. A compound identified using the method of Paragraph 44. 

57. A method for identifying a compound or nucleic acid having the ability to reduce the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 

25 nucleotide sequence selected from the group consisting of SEQ ED NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
compound or nucleic acid; and 

(b) measuring an activity of said target. 

30 58. The method of Paragraph 57, wherein said target gene or RNA is from an organism 

selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

35 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium Botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enter obacter cloacae, Enterococcus 
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faecalis, Enterococcits faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteur ella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
5 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
1 0 genera of any of the above species. 

59. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
other than E. colL 

60. The method of Paragraph 57, wherein said gene product is from an organism other than 

E. coli, 

15 61. The method of Paragraph 57, wherein said target is a messenger RNA molecule and 

said activity is translation of said messenger RNA. 

62. The method of Paragraph 57, wherein said target is a messenger RNA molecule and 
said activity is transcription of a gene encoding said messenger RNA. 

63. The method of Paragraph 57, wherein said target is a gene and said activity is 
20 transcription of said gene. 

64. The method of Paragraph 57, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

65. The method of Paragraph 57, wherein said target is a messenger RNA molecule 

25 encoding a polypeptide comprising an amino acid sequence selected from the group consisting of 
SEQIDNOs.: 3801-3805, 4861-5915, 10013-14110. 

66. The method of Paragraph 57, wherein said target comprises a nucleic acid selected 
from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

67. A compound or nucleic acid identified using the method of Paragraph 57. 

30 68. A method for identifying a compound which reduces the activity or level of a gene 

product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ IDNOs.: 8-3795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
3 5 sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 

gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 
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(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

69. The method of Paragraph 68, wherein said determining step comprises determining 
5 whether said compound inhibits the growth of said sensitized cell to a greater extent than said 

compound inhibits the growth of a nonsensitized cell. 

70. The method of Paragraph 68, wherein said cell is a Gram positive bacterium. 

71. The method of Paragraph 68, wherein said Gram positive bacterium is selected from 
the group consisting of Stap/rylococcus species, Streptococcus species, Enterococcus species, 

10 Mycobacterium species, Clostridium species, and Bacillus species. 

72. The method of Paragraph 68, wherein said bacterium is Staphylococcus aureus. 

73 . The method of Paragraph 72, wherein said Staphylococcus species is coagulase 
negative. 

74. The method of Paragraph 72, wherein said bacterium is selected from the group 
1 5 consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

75. The method of Paragraph 68, wherein said cell is an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

20 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enter obacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

25 Listeria monocytogenes, Mycobacteriwn leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

30 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

76. The method of Paragraph 68, wherein said cell is not an E. coli cell. 

77. The method of Paragraph 68, wherein said gene product is from an organism other than 

35 E. coli. 

78. The method of Paragraph 68, wherein said antisense nucleic acid is transcribed from an 
inducible promoter. 
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79. The method of Paragraph 68, further comprising the step of contacting said cell with a 
concentration of inducer which induces transcription of said antisense nucleic acid to a sublethal 
level. 

80. The method of Paragraph 68, wherein growth inhibition is measured by monitoring 
5 optical density of a culture growth solution. 

81. The method of Paragraph 68, wherein said gene product is a polypeptide. 

82. The method of Paragraph 81, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110. 

10 83. The method of Paragraph 68, wherein said gene product is an RNA. 

84. The method of Paragraph 68, wherein nucleic acid encoding said gene product 
comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

85. A compound identified using the method of Paragraph 68. 

15 86. A method for inhibiting cellular proliferation comprising introducing an effective 

amount of a compound with activity against a gene whose activity or expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 

20 87. The method of Paragraph 86, wherein said compound is an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof. 

88. The method of Paragraph 86, wherein said proliferation inhibiting portion of one of 
SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 

25 least 50 or more than 5 1 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

89. The method of Paragraph 86, wherein said population is a population of Gram positive 
bacteria. 

90. The method of Paragraph 89, wherein said population of Gram positive bacteria is 
selected from the group consisting of a population of Staphylococcus species, Streptococcus 

30 species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

91. The method of Paragraph 86, wherein said population is a population of 
Staphylococcus aureus. 

92. The method of Paragraph 91, wherein said population is a population of a bacterium 
selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus 

35 RN4220. 

93. The method of Paragraph 86, wherein said population is a population of a bacterium 
selected from the group consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus 
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anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
5 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faeciwn, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Afycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

1 0 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

1 5 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

94. The method of Paragraph 86, wherein said population is a population of an organism 
other than E. coli. 

95. The method of Paragraph 86, wherein said product of said gene is from an organism 
20 other than R colt 

96. The method of Paragraph 86, wherein said gene encodes a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

97. The method of Paragraph 86, wherein said gene comprises a nucleotide sequence 
25 selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

98. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a pharmaceutically acceptable carrier. 

99. The composition of Paragraph 98, wherein said proliferation-inhibiting portion of one 
30 of SEQ ID NOs.: 8-3795 comprises at least 20, at least 25, at least 30, at least 50 or more than 50 

consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

100. A method for inhibiting the activity or expression of a gene in an operon required 
for proliferation wherein the activity or expression of at least one gene in said operon is inhibited by 
an antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 

35 NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 
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101. The method of Paragraph 1 00, wherein said antisense nucleic acid comprises a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation- 
inhibiting portion thereof. 

102. The method of Paragraph 100, wherein said cell is selected from the group 

5 consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium boiulinum, Clostridium 

10 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis and any species falling within the genera of any of the above species. 

103. The method of Paragraph 1 00, wherein said cell is not an E. coli cell. 

104. The method of Paragraph 100, wherein said gene is from an organism other than K 

coll 

105. The method of Paragraph 100, wherein said cell is contacted with said antisense 
25 nucleic acid by introducing a plasmid which expresses said antisense nucleic acid into said cell 

population. 

106. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which encodes said antisense nucleic acid into said cell 
population. 

30 107. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 

nucleic acid by expressing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

108. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 
35 acid such that said promoter directs th transcription of said antisense nucleic acid. 
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109. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

110. The method of Paragraph 100, wherein said cell is contacted with said antisense 

5 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 
ribozyme comprises said antisense nucleic acid. 

111. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense nucleic acid into said cell. 

1 12. The method of Paragraph 100, wherein said cell is contacted with said antisense 
10 nucleic acid by electroporation of said antisense nucleic acid into said cell. 

113. The method of Paragraph 100, wherein said antisense nucleic acid is a fragment 
comprising at least 1 0, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive 
nucleotides of one of SEQ ED NOs.: 8-3795. 

1 34. The method of Paragraph 100 wherein said antisense nucleic acid is a synthetic 
15 oligonucleotide. 

115. The method of Paragraph 100, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

116. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

20 (a) contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
25 complementary to said antisense nucleic acid or a portion thereof. 

117. The method of Paragraph 116, wherein said cell is selected from the group 
consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 
species, Clostridium species, and Bacillus species. 

1 1 8. The method of Paragraph 116 wherein said cell is selected from the group 

3 0 consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

35 difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
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Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
5 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
1 19. The method of Paragraph 1 16, wherein said cell is not E. coli. 
10 120. The method of Paragraph 1 16, further comprising operably linking said antisense 

nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

121. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

15 (a) identifying a homolog of a gene or gene product whose activity or level is 

inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 
which said nucleic acid was obtained; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
20 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
25 sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

1 22. The method of Paragraph 121, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

123. Hie method of Paragraph 121, wherein step (a) comprises identifying a nucleic acid 
30 homologous to a gene or gene product whose activity or level is inhibited by a nucleic acid selected 

from the group consisting of SEQ ID NOs. 8-3795 or a nucleic acid encoding a homologous 
polypeptide to a polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the group consisting 
of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 algorithm with the 
35 default parameters to identify said homologous nucleic acid or said nucleic acid encoding a 
homologous polypeptide in a database. 
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124. The method of Paragraph 121 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid comprising a sequence of nucleotides encoding a 
homologous polypeptide by identifying nucleic acids which hybridize to said nucleic acid selected 
from the group consisting of SEQ ID NOs. 8-3795 or the complement of said nucleic acid selected 

5 from the group consisting of SEQ ID NOs. 8-3795. 

125. The method of Paragraph 121 wherein step (a) comprises expressing a nucleic acid 
selected from the group consisting of SEQ ID NOs. 8-3795 in said test cell. 

126. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell 

1 0 selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bacterioides fragilis Bordetella pertussis, Burkliolderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 

1 5 Clostridium Botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

20 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

25 Treponema pallidum. Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

1 27. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. colL 

30 128. The method of Paragraph 121, wherein said inhibitory nucleic acid is an antisense 

nucleic acid. 

129. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

130. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
35 antisense nucleic acid to a portion of the operon encoding said homolog. 
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13 1. The method of Paragraph 121, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises directly contacting the surface of said cell 
with said inhibitory nucleic acid. 

132. The method of Paragraph 12 1 , wherein the step of contacting the cell with a 
5 sublethal level of said inhibitory nucleic acid comprises transcribing an antisense nucleic acid 

complementary to at least a portion of the RNA transcribed from said homolog in said cell. 

133. The method of Paragraph 121, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

10 134. The method of Paragraph 121 , wherein said gene comprises a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

135. A compound identified using the method of Paragraph 121. 

136. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

15 (a) contacting a test cell with a sublethal level of a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

20 (c) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said nucleic acid. 

137. The method of Paragraph 136, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

25 1 38. A compound identified using the method of Paragraph 136. 

139. The method of Paragraph 136, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Tomlopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

30 guilliennondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faeciwn, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 

35 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella soiutei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

140. The method of Paragraph 1 36, wherein the test cell is not E. colL 

141. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
10 complementary to a nucleic acid encoding a gene product required for proliferation, 

wherein the activity or expression of said gene product is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

15 (c) determining the degree to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

1 42. The method of Paragraph 141, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

20 143. The method of Paragraph 141, wherein said cell is selected from the group 

consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

144. The method of Paragraph 141, wherein said cell is a Gram positive bacterium. 

145. The method of Paragraph 144, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

25 Mycobacterium species, Clostridium species, and Bacillus species. 

146. The method of Paragraph 145, wherein said Gram positive bacterium is 
Staphylococcus aureus. 

147. The method of Paragraph 146, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

30 148. The method of Paragraph 141, wherein said cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Cmdida kefyr (also called Candida pseudotropicalis), Candida 

35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinwn, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma cqpsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ellahaemolytica, Pasteur ella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
10 149. The method of Paragraph 141, wherein said cell is not an E. co/i cell. 

150. The method of Paragraph 141, wherein said gene product is from an organism other 
than E. coli. 

151. The method of Paragraph 141, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

15 152. The method of Paragraph 141, further comprising contacting the cell with an agent 

which induces transcription of said antisense nucleic acid from said inducible promoter, wherein 

said antisense nucleic acid is transcribed at a sublethal level 

153. The method of Paragraph 141, wherein inhibition of proliferation is measured by 

monitoring the optical density of a liquid culture. 
20 154. The method of Paragraph 141, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-14110. 

155. The method of Paragraph 141, wherein said nucleic acid encoding said gene 
product comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

25 3796-3800, 3806-4860, 5916-10012. 

156. A compound identified using the method of Paragraph 141 . 

157. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
30 product required for proliferation of said cell, wherein said gene product is a gene product 

whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
35 by acting on said gene product. 



-24- 



WO 01/70955 PCT/US01/09180 

llie method of Paragraph 157, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 
1 59. The method of Paragraph 1 57, wherein said cell is selected from the group 
5 consisting of Anaplosma marginale, Aspergillus fumigates, Bacillus anthracis, Bactericides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis t Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium Botulinum, Clostridium 
1 0 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enter ococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
20 Y zrsiniapestis and any species falling within the genera of any of the above species. 

160. The method of Paragraph 157, wherein said cell is not an E. coli cell. 

161. The method of Paragraph 157, wherein said gene product is from an organism other 
than E. coli, 

162. The method of Paragraph 157, wherein said agent which reduces the activity or 
25 level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 

163. The method of Paragraph 157, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

30 164. The method of Paragraph 157, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 

165. The method of Paragraph 157, wherein said mutation is a temperature sensitive 
mutation. 

166. The method of Paragraph 157, wherein said gene product comprises a polypeptide 
15 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-14110. 

167. A compound identified using the method of Paragraph 157. 
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168. A method for identifying the biological pathway in which a proliferation-required 
gene or its gene product lies, wherein said gene or gene product comprises a gene or gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

5 (a) providing a sublethal level of an antisense nucleic acid which inhibits the 

activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

10 (c) determining the degree to which said proliferation of said test cell is inhibited 

relative to a cell which was not contacted with said compound. 

1 69. The method of Paragraph 1 68, wherein said determining step comprises 
determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

15 1 70. The method of Paragraph 168, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

171. The method of Paragraph 1 68, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 

20 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guitliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium per fringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

25 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

35 172. The method of Paragraph 1 68, wherein said test cell is not an E. coli cell. 

173. The method of Paragraph 168, wherein said gene product is from an organism other 
than E. coli. 
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174. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 

5 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

10 (c) determining the degree to which said test compound inhibits proliferation of 

said first cell relative to a ceil which does not contain said antisense nucleic acid. 

175. The method of Paragraph 174, wherein said determining step comprises 
determining whether said first cell has a substantially greater sensitivity to said test compound than 
a cell which does not express said sublethal level of said antisense nucleic acid. 

15 1 76. The method of Paragraph 1 74, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 
20 (e) determining whether said second cell does not have a substantially greater 

sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
pathway against which the antisense nucleic acid of step (a) acts if said first cell has a 
substantially greater sensitivity to said test compound than said second cell. 
25 1 77. The method of Paragraph 1 74, wherein said first cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Toridopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guittiermondii, Candida krusei, Candida kejyr (also called Candida pseudo tropicalis), Candida 
30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
35 gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteurella haemolytica, Pasteur ella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
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typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
5 178. The method of Paragraph 1 74, wherein said first cell is not an K coli cell. 

1 79. The method of Paragraph 1 74, wherein said proliferation-required nucleic acid is 
from an organism other than E. colL 

1 80. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795. 

10 181. A compound which interacts with a gene or gene product whose activity or 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of 

SEQ ID NOs.: 8-3795 to inhibit proliferation. 

182. The compound of Paragraph 181, wherein said gene product is a polypeptide 

comprising one of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110. 
15 183. The compound of Paragraph 181, wherein said gene comprises a nucleotide 

sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 
184. A compound which interacts with a gene product whose expression is inhibited by 

an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to 

inhibit proliferation. 

20 1 85. A method for manufacturing an antibiotic comprising the steps of: 

screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 

25 manufacturing the compound so identified. 

1 86. The method of Paragraph 1 85, wherein said screening step comprises performing 
any one of the methods of Paragraphs 44, 68, 121, 136, 141, and 157. 

1 87. The method of Paragraph 1 85, wherein said gene product is a polypeptide 
comprising one of SEQ ID NOs:3801-3805, 4861-5915, 10013-14110. 

30 1 88. A method for inhibiting proliferation of a cell in a subject comprising administering 

an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, said gene product comprising a gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 to said subject. 

35 189. The method of Paragraph 188 wherein said subject is selected from the group 

consisting of vertebrates, mammals, avians, and human beings. 
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190. The method of Paragraph 188, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10. 

191 . The method of Paragraph 188, wherein said cell is selected from the group 

5 consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

10 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

1 5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis and any species falling within the genera of any of the above species. 

192. The method of Paragraph 1 88, wherein said cell is not E. coli, 

193. The method of Paragraph 1 88, wherein said gene product is from an organism other 
than E. coli. 

194. A purified or isolated nucleic acid consisting essentially of the coding sequence of 
25 one of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

195. A fragment of the nucleic acid of Paragraph 8, said fragment comprising at least 
10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive nucleotides of one of 
SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

196. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 
30 nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 

NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-1 0012, the nucleotide sequences 
complementary to SEQ ID NOs.:3796-3800, 3806-4860, 5916-10012, and the nucleotide sequences 
complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 
35 3800, 3806-4860, 5916-10012 as determined using BLASTN version 2.0 with the default 
parameters. 
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197. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
selected from the group consisting of Anaplasma margmale, Aspergillus jumigatus, Bacillus 
anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
5 Candida parapsilosis, Candida guUliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
10 Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carina, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
15 monocytogenes, Moxarella catarrhalis, Shigella boydii. Shigella dysenteriae. Shigella jlexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

198. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
20 other than E. coli. 

199. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 
of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 

25 determined using BLASTN version 2.0 with the default parameters to a gene product whose 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 

30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3 .0t78 with the defaultparameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 

under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
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under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795. 

200. The method of Paragraph 199, wherein said method comprises inhibiting said 
5 activity or reducing said amount of said gene product or inhibiting the activity or reducing the 

amount of a nucleic acid encoding said gene product in an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

1 0 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacteriwn diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

1 5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

20 boydii, Shigella dysenteriae, Shigella flexneri, Shigella somiei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

201. The method of Paragraph 199, wherein said method comprises inhibiting said 
activity or reducing said amount of said gene product or inhibiting the activity or reducing the 

25 amount of a nucleic acid encoding said gene product in an organism other than E. coli, 

202. The method of Paragraph 199, wherein said gene product is from an organism other 
than E. coli. 

203. The method of Paragraph 199, wherein said gene product comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 

30 determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

204. The method of Paragraph 199, wherein said gene product is encoded by a nucleic 
35 acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
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3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to 
a sequence selected from the group consisting of SEQ IDNOS.: 3796-3800, 3806-4860, 5916- 
10012 under stringent conditions, and a nucleic acid comprising a nucloetide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
5 3800, 3806-4860, 5916-10012 under moderate condtions. 

205 . A method for identifying a compound which influences the activity of a gene 
product required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

10 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

15 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

20 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

25 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product. 

206. The method of Paragraph 205, wherein said gene product is from an organism 
30 selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Ccmdida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
35 Clostridium botulinwn, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 



-32- 



WO 01/70955 



PCT/US01/09180 



Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
5 Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella jlexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 
10 207. The method of Paragraph 205, wherein said gene product is from an organism other 

than E. colL 

208 . The method of Paragraph 205, wherein said gene product is a polypeptide selected 
from the group consisting of a polypeptide having at least 25% amino acid identity as determined 
using FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 

15 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

209. The method of Paragraph 205, wherein said gene product is encoded by a nucleic 
acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

20 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, 
and a nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID 

25 NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

210. A compound identified using the method of Paragraph 205. 

211. A method for identifying a compound or nucleic acid having the ability to reduce 
the activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
30 nucleic acid that encodes a gene product selected from the group consisting of a gene 

product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
35 at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
10 whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 

NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target 

212. The method of Paragraph 211, wherein said target gene or RNA is from an 

1 5 organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
Bacillus cmthracis, Bactericides jragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

20 trachomatus, Clostridium botalinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

25 meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis. Streptococcus 

30 pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

213. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism other than E. coli. 

214. The method of Paragraph 211, wherein said gene product is from an organism other 
35 than E. coli, 

215. The method of Paragraph 211, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 
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216. The method of Paragraph 211, wherein said compound is a nucleic acid and said 
activity is translation of said gene product. 

217. The method of Paragraph 211, wherein said target is a gene and said activity is 
transcription of said gene. 

5 218. The method of Paragraph 211, wherein said target is a nontranslated RNA and said 

activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

2 1 9. The method of Paragraph 211, wherein said target gene is a messenger RNA 
molecule encoding a polypeptide selected from the group consisting of a polypeptide having at least 

10 25% amino acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from 
the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 3801-3805, 4861-5915,10013-14110. 

220. The method of Paragraph 1 1 , wherein said target gene comprises a nucleic acid 

1 5 selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from the group consisting 
of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic 

20 acid which hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

22 1 . A compound or nucleic acid identified using the method of Paragraph 211. 

222. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

25 (a) providing a sublethal level of an antisense nucleic acid complementary to a 

nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 
gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 
selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 

30 gene product whose expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 

3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
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by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 
10 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

223. The method of Paragraph 222, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

1 5 than said compound inhibits the growth of a nonsensitized cell. 

224. The method of Paragraph 222, wherein said sensitized cell is a Gram positive 
bacterium. 

225. The method of Paragraph 224, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

20 Mycobacterium species, Clostridium species, and Bacillus species. 

226. The method of Paragraph 225, wherein said bacterium is Staphylococcus aureus. 

227. The method of Paragraph 224, wherein said Staplrylococcus species is coagulase 
negative. 

228. The method of Paragraph 226, wherein said bacterium is selected from the group 
25 consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

229. The method of Paragraph 222, wherein said sensitized cell is an organism selected 
from the group consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, 
BacterioidesfragilisBordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis gldbrata), Candida tropicalis, Candida 

30 parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 

35 Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
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Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staplrylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus nmtans, 
5 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

230. The method of Paragraph 222, wherein said cell is an organism other than E. coli. 

23 1 . The method of Paragraph 222, wherein said gene product is from an organism other 
than E. coli. 

10 232. The method of Paragraph 222, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

233. The method of Paragraph 222, further comprising the step of contacting said cell 
with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

15 234. The method of Paragraph 222, wherein growth inhibition is measured by 

monitoring optical density of a culture medium. 

235. The method of Paragraph 222, wherein said gene product is a polypeptide. 

236. The method of Paragraph 235, wherein said polypeptide comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 

20 determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQIDNOs.: 3801-3805,4861-5915, 10013-14110 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ IDNOs: 3801-3805, 
4861-5915, 10013-14110. 

237. The method of Paragraph 222, wherein said gene product is an RNA. 

25 238. The method of Paragraph 222, wherein said nucleic acid encoding said gene 

product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleic acid identity as determined using BLASTN version 2.0 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from 

30 the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent 

conditions, and a nucleic acid which hybridizes to a sequence selected from the group consisting of 
SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

239. A compound identified using the method of Paragraph 222. 

240. A method for inhibiting cellular proliferation comprising introducing a compound 
35 with activity against a gene product or a compound with activity against a gene encoding said gene 

product into a population of cells expressing said gen product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
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identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
5 with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 

10 SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ED NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 

1 5 gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795. 

241. The method of Paragraph 240, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof. 
20 242. The method of Paragraph 240, wherein said proliferation inhibiting portion of one 

of SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 
least 50 or more than 51 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

243. The method of Paragraph 240, wherein said population is a population of Gram 
positive bacteria. 

25 244. The method of Paragraph 243, wherein said population of Gram positive bacteria is 

selected from the group consisting of a population of Staphylococcus species, Streptococcus 
species* Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

245. The method of Paragraph 243, wherein said population is a population of 
Staphylococcus aureus. 

30 246. The method of Paragraph 245, wherein said population is a population of a 

bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 
aureus RN4220. 

247. The method of Paragraph 240, wherein said population is a population of a 
bacterium selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
3 5 Bacillus anthracis, Bacterioides jragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis t Candida parapsilosis, Candida guilliermondii, Candida krusei, Ccmdidakefyr 



-38- 



WO 01/70955 



PCT/US01/09180 



(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium Botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia aster oides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
10 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

248. The method of Paragraph 240, wherein said population is a population of an 
15 organism other than R coli. 

249. The method of Paragraph 240, wherein said product of said gene is from an 
organism other than E. coli. 

250. The method of Paragraph 240, wherein said gene product is selected from the 
group consisting of a polypeptide having at least 25% amino acid identity as determined using 

20 FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

251. The method of Paragraph 240, wherein said gene comprises a nucleic acid selected 
25 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
30 59 1 6- 1 00 1 2 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

252. A preparation comprising an effective concentration of an antisense nucleic acid in 
a pharmaceutical^ acceptable carrier wherein said antisense nucleic acid is selected from the group 

35 consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 
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umui, a nucieic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs. : 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 
5 253. The preparation of Paragraph 252, wherein said proliferation-inhibiting portion of 

one of SEQ ID NOs.: 8-3795 comprises at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

254. A method for inhibiting the activity or expression of a gene in an operon which 
encodes a gene product required for proliferation comprising contacting a cell in a cell population 
10 with an antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in 
an antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the defaultparametersto a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
15 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
20 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

255. The method of Paragraph 254, wherein said antisense nucleic acid comprises a 
nucleotide sequence having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide seqence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a proliferation inhibiting portion thereof, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid which comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEq" 

35 ID NOs.: 8-3795 under moderate conditions. 

256. The method of Paragraph 254, wherein said cell is selected from the group 
consisting of Anap lasma margmale, Aspergillus jumigatus, Bacillus anthracis, BacterioidesjragUis 
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Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
5 difficile, Clostridium perfringens, Coccidiodes immitis, Cory?iebacterium diptheriae, Cryptococcus 
neofonnans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

10 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella jlexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

1 5 Yersinia pestis and any species falling within the genera of any of the above species. 

257. The method of Paragraph 254, wherein said cell is not an E. coli cell. 

258. The method of Paragraph 254, wherein said gene is from an organism other than E 

coli. 

259. The method of Paragraph 254, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a plasmid which transcribes said antisense nucleic acid into said cell 

population. 

260. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which transcribes said antisense nucleic acid into said cell 
population. 

25 26 1 . The method of Paragraph 254, wherein said cell is contacted with said antisense 

nucleic acid by transcribing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

262. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 

30 acid such that said promoter directs the synthesis of said antisense nucleic acid. 

263. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

264. The method of Paragraph 254, wherein said cell is contacted with said antisense 
35 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 

ribozyme is complementary to said antisense oligonucleotide. 
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265. The method of Paragraph 254, wherein said c 11 is contact d with said antisense 
nucleic acid by introducing a liposome comprising said antisense oligonucleotide into said cell. 

266. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by electroporation of said antisense nucleic acid into said cell. 

5 267. The method of Paragraph 254, wherein said antisense nucleic acid has at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence comprising at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

268. The method of Paragraph 254 wherein said antisense nucleic acid is a synthetic 
1 0 oligonucleotide. 

269. The method of Paragraph 254, wherein said gene comprises a nucleic acid selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 

15 4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under moderate condtions. 

20 270. A method for identifying a gene which is required for proliferation of a cell 

comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 
consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 

25 the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibitingportion thereof, a 

nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 

30 said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

271 . The method of Paragraph 270, wherein said cell is selected from the group 
3 5 consisting of StapJiylococcus species, Streptococcus species, Enterococcus species* Mycobacterium 
species, Clostridium species, and Bacillus species. 
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272. The method of Paragraph 270 wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Caitdida 

5 guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulmum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcas faecalis, Enter ococcusfaeciwn, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

10 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

15 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

273 . The method of Paragraph 270, wherein said cell is not E. coli. 

274. The method of Paragraph 270, further comprising operably linking said antisense 
20 nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 

and introducing said vector into said cell. 

275. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
25 inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 

microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
30 3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 

selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
35 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 
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(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

276. The method of Paragraph 275, wherein said determining step comprises 

5 determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

277. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid to a gene or gene product whose activity or level is inhibited by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

10 with the default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs. 8-3795 or a nucleic acid encoding a homologous polypeptide to a polypeptide whose activity 
or level is inhibited by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the 

1 5 group consisting of BLASTN version 2.0 with the default parameters and FASTA version 3 .0t78 
algorithm with the default parameters to identify said homologous nucleic acid or said nucleic acid 
encoding a homologous polypeptide in a database. 

278. The method of Paragraph 275 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide by identifying 

20 nucleic acids comprising nucleotide sequences which hybridize to said nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or 
the complement of the nucleotide sequence of said nucleic acid selected from the group consisting 
of SEQ ID NOs, 8-3795. 

25 279. The method of Paragraph 275 wherein step (a) comprises expressing a nucleic acid 

having at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs. 8-3795 in said test 
cell. 

280. The method of Paragraph 275, wherein step (a) comprises identifying a 
30 homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in an test cell 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides fragilis Bordetetta pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
35 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
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jaecaas, HJUerococcusfaecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
P asteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
5 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia e?tterocolitica, Yersinia pestis and any species falling within the 
1 0 genera of any of the above species. 

28 1 . The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. coli. 

282. The method of Paragraph 275, wherein said inhibitory nucleic acid is an antisense 
15 nucleic acid. 

283 . The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

284. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of the operon encoding said homolog. 

20 285. The method of Paragraph 275, wherein the step of contacting the cell with a 

sublethal level of said inhibitory nucleic acid comprises directly contacting said cell with said 
inhibitory nucleic acid. 

286. The method of Paragraph 275, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises expressing an antisense nucleic acid to said 

25 homolog in said cell. 

287. The method of Paragraph 275, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

288. The method of Paragraph 275, wherein said gene comprises a nucleic acid selected 
30 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a sequence selected from the group consisting of SEQ ID NOS,: 3796-3800, 3806-4860, 5916- 
1 0012, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
35 stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under moderate condtions. 
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289. A compound identified using the method of Paragraph 275. 

290. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

(a) sensitizing a test cell by contacting said test cell with a sublethal level of an 
5 antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 

consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 
proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 
1 0 comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditionst; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

15 (c) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 

29 1 . The method of Paragraph 290, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

20 292. A compound identified using the method of Paragraph 290. 

293. The method of Paragraph 290, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, BurkJtolderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida par apsilosis, Candida 

25 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcasfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

30 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrlialis, Shigella 

3 5 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
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294. The method of Paragraph 290, wherein the test cell is not E. coli. 

295. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
5 complementary to a nucleic acid encoding a gene product required for proliferation, 

wherein said gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

10 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

1 5 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

20 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

25 (c) determining the extent to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

296. The method of Paragraph 295, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

30 297. The method of Paragraph 295, wherein said cell is selected from the group 

consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

298. The method of Paragraph 295, wherein said cell is a Gram positive bacterium. 

299. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

35 Mycobacterium species, Clostiidium species, and Bacillus species. 

300. The method of Paragraph 299, wherein said Gram positive bacterium is 
Staphylococcus aureus. 
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301. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

302. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacter hides fragilis 

5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also catted Torulopsis glabrata), Candida tropicalis, Candida parapsitosis, Candida 
guillierniondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

1 0 neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteuretta 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

15 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aweus, Listeria monocytogenes, Moxarella catanhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Y zrsiniapestis and any species falling within the genera of any of the above species. 
20 303. The method of Paragraph 295, wherein said cell is not an E. coli cell. 

304. The method of Paragraph 295, wherein said gene product is from an organism other 
than R coli. 

305. The method of Paragraph 295, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

25 306. The method of Paragraph 305, further comprising contacting the cell with an agent 

which induces expression of said antisense nucleic acid from said inducible promoter, wherein said 
antisense nucleic acid is expressed at a sublethal level. 

307. The method of Paragraph 295, wherein inhibition of proliferation is measured by 
monitoring the optical density of a liquid culture. 

30 m The method of Paragraph 295, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861- 
5915, 10013-14110. 

309. The method of Paragraph 295, wherein said nucleic acid encoding said gene 
3 5 product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleotide sequence selected from the group consisting 
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of SEQ IDNOS.: 3796-3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide 
sequ nee which hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
5 group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

310. A compound identified using the method of Paragraph 295. 

311. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 

1 0 product required for proliferation of said cell, wherein said gene product is selected from 

the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

15 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 8-3795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3 >0t78 with the 

20 default parameters to a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a 

25 nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said cell with a compound; and 

30 (c) determining the degree to which said compound reduces proliferation of said 

contacted cell relative to a cell which was not contacted with said agent 

312. The method of Paragraph 311, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cejl to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 

35 313. The method of Paragraph 311, wherein said cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabrata). Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseitdotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
5 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplastna capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

10 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus. Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

15 314 - The method ofParagraph 311, wherein said cell is not an colicell. 

315. The method of Paragraph 311, wherein said gene product is from an organism other 
than E. coli. 

316. The method of Paragraph 311, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

20 a gene or operon required for proliferation. 

317. The method of Paragraph 311, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

318. The method of Paragraph 31 1, wherein said cell contains a mutation which reduces 
25 the activity or level of said gene product required for proliferation of said cell. 

3 19. The method of Paragraph 31 1, wherein said mutation is a temperature sensitive 
mutation. 

320. The method of Paragraph 311, wherein said gene product comprises a gene product 
comprises a polypeptide having at least 25% amino acid identity as determined using FASTA 

30 version 3.0t78 with the default parameters to an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110. 

32 1 . A compound identified using the method of Paragraph 311. 

322. A method for identifying the biological pathway in which a proliferation-required 
gene product or a gene encoding a proliferation-required gene product lies comprising: 

35 < a ) Providing a sublethal level of an antisense nucleic acid which inhibits the 

activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
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required gene product is selected from th group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
5 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

1 0 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

15 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 

20 proliferation of a cell, wherein the biological pathway on which said compound acts is 

known; and 

(c) determining the degree to which said compound inhibits proliferation of said 
test cell relative to a cell which does not contain said antisense nucleic acid. 

323 . The method of Paragraph 322, wherein said determining step comprises 

25 determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

324. The method of Paragraph 322, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

30 3805, 4861-5915, 10013-141 10. 

325. The method of Paragraph 322, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus antlrracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

35 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
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neqformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus/aecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staptylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Y zrsiniapestis and any species falling within the genera of any of the above species. 

326. The method of Paragraph 322, wherein said test cell is not an R coli cell. 

327. The method of Paragraph 322, wherein said gene product is from an organism other 
than E. coli. 

328. A method for determining the biological pathway on which a test compound acts 
15 comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

20 default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:8-3795 or a proliferation-inhibiting portion thereof^ nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

25 of SE Q ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 

which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

(b) contacting said cell with said test compound; and 

(c> determining the degree to which said compound inhibits proliferation of said 
30 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

329. The method of Paragraph 328, wherein said determining step comprises 
determining whether said sensitized cell has a substantially greater sensitivity to said test compound 
than a cell which does not express said sublethal level of said antisense nucleic acid. 

330. The method of Paragraph 328, further comprising: 

3 5 ( d ) providing a sublethal level of a second anti sense nucleic acid complementary to 

a second proliferation-required nucleic acid in a second cell, wherein said second 
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proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
5 said second antisense nucleic acid, wherein said test compound is specific for the biological 

pathway against which the antisense nucleic acid of step (a) acts if said sensitized cell has 
substantially greater sensitivity to said test compound than said second cell. 

33 1 . The method of Paragraph 328, wherein said sensitized cell is selected from the 
group consisting of Anaplasma marginale, Aspergillvs fumigates, Bacillus anthracis, Bactericides 

1 0 Jragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 

1 5 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 

Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, 
Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 

20 Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 

Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes, 
Moxarellacatarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, Treponema 
pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the genera of any of 

25 the above species. 

332. The method of Paragraph 328, wherein said sensitized cell is not an E. coli cell. 

333 . The method of Paragraph 328, wherein said proliferation-required nucleic acid is 
from an organism other than E. colt 

334. A compound which inhibits proliferation by interacting with a gene encoding a 
30 gene product required for proliferation or with a gene product required for proliferation, wherein 

said gene product is selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
35 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
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the group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid selected 

10 from the group consisting of SEQ ID NOs: 8-3795. 

335. The compound of Paragraph 334, wherein said gene product comprises a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOs.: 
3801-3805, 4861-5915, 10013-14110. . 

15 336. The compound of Paragraph 334, wherein said gene comprises a nucleic acid 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

20 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

337. A method for manufacturing an antibiotic comprising the steps of: 

25 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 

30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
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wtncn hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
5 gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; and 

manufacturing the compound so identified. 

338. The method of Paragraph 337, wherein said screening step comprises performing 
any one of the methods of Paragraphs 205, 211, 222, 275, 290, 295, 311. 
10 339 - The method of Paragraph 337, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805,4861-5915, 10013-14110. 

340. A method for inhibiting proliferation of a cell in a subject comprising administering 
1 5 an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
20 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as detennined using FASTA version 3.0t78 with the default parameters to 
25 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ED NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
30 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

34 1 . The method of Paragraph 340 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 
35 342 - The method of Paragraph 340, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
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parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10. 

343. The method of Paragraph 340, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

10 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolyiica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

1 5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella jlexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

20 344. The method of Paragraph 340, wherein said cell is not E. coli. 

345. The method of Paragraph 340, wherein said gene product is from an organism other 
than £ coli. 

Definitions 

By "biological pathway" is meant any discrete cell function or process that is carried out by 
25 a gene product or a subset of gene products. Biological pathways include anabolic, catabolic, 

enzymatic, biochemical and metabolic pathways as well as pathways involved in the production of 
cellular structures such as cell walls. Biological pathways that are usually required for proliferation 
of cells or microorganisms include, but are not limited to, cell division, DNA synthesis and 
replication, RNA synthesis (transcription), protein synthesis (translation), protein processing, 
30 protein transport, fatty acid biosynthesis, electron transport chains, cell wall synthesis, cell 
membrane production, synthesis and maintenance, and the like. 

By "inhibit activity of a gene or gene product" is meant having the ability to interfere with 
the function of a gene or gene product in such a way as to decrease expression of the gene, in such a 
way as to reduce the level or activity of a product of the gene or in such a way as to inhibit the 
35 interaction of the gene or gene product with other biological molecules required for its activity. 
Agents which inhibit the activity of a gene include agents that inhibit transcription of the gene, 
agents that inhibit processing of the transcript of th gene, agents that reduce the stability of the 
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transcript of the gene, and agents that inhibit translation of the mRNA transcribed from the gene. 
In microorganisms, agents which inhibit the activity of a gene can act to decrease expression of the 
operon in which the gene resides or alter the folding or processing of operon RNA so as to reduce 
the level or activity of the gene product. The gene product can be a non-translated RNA such as 
5 ribosomal RNA, a translated RNA (mRNA) or the protein product resulting from translation of the 
gene mRNA. Of particular utility to the present invention are antisense RNAs that have activities 
against the operons or genes to which they specifically hybridze. 

By "activity against a gene product" is meant having the ability to inhibit the function or to 
reduce the level or activity of the gene product in a cell. This includes, but is not limited to, 
1 0 inhibiting the enzymatic activity of the gene product or the ability of the gene product to interact 
with other biological molecules required for its activity, including inhibiting the gene product's 
assembly into a multimeric structure. 

By "activity against a protein" is meant having the ability to inhibit the function or to 
reduce the level or activity of the protein in a cell. This includes, but is not limited to, inhibiting the 
1 5 enzymatic activity of the protein or the ability of the protein to interact with other biological 
molecules required for its activity, including inhibiting the protein's assembly into a multimeric 
structure. 

By "activity against a nucleic acid" is meant having the ability to inhibit the function or to 
reduce the level or activity of the nucleic acid in a cell. This includes, but is not limited to, 
20 inhibiting the ability of the nucleic acid interact with other biological molecules required for its 
activity, including inhibiting the nucleic acid's assembly into a multimeric structure. 

By "activity against a gene" is meant having the ability to inhibit the function or expression 
of the gene in a cell. This includes, but is not limited to, inhibiting the ability of the gene to interact 
with other biological molecules required for its activity. 
25 By "activity against an operon" is meant having the ability to inhibit the function or reduce 

the level of one or more products of the operon in a cell. This includes, but is not limited to, 
inhibiting the enzymatic activity of one or more products of the operon or the ability of one or more 
products of the operon to interact with other biological molecules required for its activity. 
By "antibiotic" is meant an agent which inhibits the proliferation of a cell or 
30 microorganism. 

By "E. coli or Escherichia coli " is meant Escherichia coli or any organism previously 
categorized as a species of Shigella including Shigella boydii, Shigella flexneri, Shigella 
dysenteriae, Shigella sonnei, Shigella 2A. 

By "homologous coding nucleic acid" is meant a nucleic acid homologous to a nucleic acid 
35 encoding a gene product whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 or a portion thereof. In some embodiments, the 
homologous coding nucleic acid may have at least 97%, at least 95%, at least 90%, at least 85%, at 
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least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising 
at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides 
thereof. In other embodiments the homologous coding nucleic acids may have at least 97%, at least 
5 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleotide sequence selected from the group consisting of the nucleotide sequences complementary 
to one of SEQ ID NOs.: 8-3795 and fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Identity may be measured using 
BLASTN version 2.0 with the default parameters or tBLASTX with the default parameters. 

10 (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)) Alternatively a "homologuous coding 
nucleic acid" could be identified by membership of the gene of interest to a functional orthologue 
cluster. All other members of that orthologue cluster would be considered homologues. Such a 
library of functional orthologue clusters can be found at http://www.ncbi.nlm.nih.gov/COG . A 

15 gene can be classified into a cluster of orthologous groups or COG by using the COGNITOR 

program available at the above web site, or by direct BLASTP comparison of the gene of interest to 
the members of the COGs and analysis of these results as described by Tatusov, R.L., Galperin, 
M.Y., Natale, D. A. and Koonin, E.V. (2000) The COG database: a tool for genome-scale analysis 
of protein functions and evolution. Nucleic Acids Research v. 28 n. 1, pp33-36. 

20 The term "homologous coding nucleic acid" also includes nucleic acids comprising 

nucleotide sequences which encode polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% maino acid 
identity or similarity to a polypeptide comprising the amino acid sequence of one of SEQ ID NOs: 
3801-3805, 4861-5915, 10013-141 10 or to a polypeptpide whose expression is inhibited by a 

25 nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs: 8-3795 or fragments 

comprising at least 5, 10, 15, 20, 25, 30, 3 5, 40, 50, 75, 100, or 150 consecutive amino acids thereof 
as determined using the FASTA version 3.0t78 algorithm with the default parameters. 
Alternatively, protein identity or similarity may be identified using BLASTP with the default 
parameters, BLASTX with the default parameters, TBLASTN with the default parameters, or 

30 tBLASTX with the default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A 
New Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

The term "homologous coding nucleic acid" also includes coding nucleic acids which 
hybridize under stringent conditions to a nucleic acid selected from the group consisting of the 
nucleotide sequences complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 

35 and coding nucleic acids comprising nucleotide sequences which hybridize under stringent 

conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
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3796-3800, 3806-4860, 5916-10012 As used herein, "stringent conditions" means hybridization to 
filter-bound nucleic acid in 6xSSC at about 45°C followed by one or more washes in O.lxSSC/0.2% 
SDS at about 68°C. Other exemplary stringent conditions may refer, to washing in 
6xSSC/0.05% sodium pyrophosphate at 37°C, 48°C, 55°C, and 60°C as appropriate for the 
5 particular probe being used. 

The term "homologous coding nucleic acid" also includes coding nucleic acids comprising 
nucleotide sequences which hybridize under moderate conditions to a nucleotide sequence selected 
from the group consisting of the sequences complementary to one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012 and coding nucleic acids comprising nucleotide sequences which hybridize 

10 under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
1 50, 200, 300, 400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012. As used herein, "moderate conditions" means 
hybridization to filter-bound DNA in 6x sodium chloride/sodium citrate (SSC) at about 45°C 
followed by one or more washes in 0.2xSSC/0.1% SDS at about 42-65°C. 

1 5 The term "homologous coding nucleic acids" also includes nucleic acids comprising 

nucleotide sequences which encode a gene product whose activity may be complemented by a gene * \ 
encoding a gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795. In some embodiments, the 
homologous coding nucleic acids may encode a gene product whose activity is complemented by 

20 the gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 591 6-10012. In other embodiments, the 
homologous coding nucleic acids may comprise a nucleotide sequence encode a gene product 
whose activity is complemented by one of the polypeptides of SEQ ID NOs. 3745-4773. 

The term "homologous antisense nucleic acid" includes nucleic acids comprising a 

25 nucleotide sequence having at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the group consisting 
of one of the sequences of SEQ ID NOS. 8-3795 and fragments comprising at least 10, 1 5, 20, 25, 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Homologous 
antisense nucleic acids may also comprising nucleotide sequences which have at least 97%, at least 

30 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

nucleotide sequence selected from the group consisting of the sequences complementary to one of 
sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising at least 
10, 15,20,25,30,35, 40,50,75, 100, 150,200,300, 400, or 500 consecutive nucleotides thereof. 
Nucleic acid identity may be determined as described above. 

35 The term "homologous antisense nucleic acid" also includes antisens nucleic acids 

comprising nucleotide sequences which hybridize under stringent conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
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nucleotide sequences which hybridize under stringent conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide sequences which hybridize under stringent 
5 conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids comprising nucleotide sequences which 
hybridize under stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 
75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860,5916-10012.. 

10 The term "homologous antisense nucleic acid" also includes antisense nucleic acids 

comprising nucleotide sequences which hybridize under moderate conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
nucleotide seuqences which hybridize under moderate conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 

15 sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide seuqences which hybridize under moderate 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids which comprising nucleotide sequences 
hybridize under moderate conditions to a fragment comprising at least 1 0, 1 5, 20, 25, 30, 35, 40, 50, 

20 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

By "homologous polypeptide" is meant a polypeptide homologous to a polypeptide whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic acid. The term 

25 "homologous polypeptide" includes polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 8-3795 or by a homologous antisense nucleic acid, or 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at 

30 least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity to a 
polypeptide to a fragment comprising at least 5, 10, 15, 20, 25,30,35,40, 50, 75, 100, or 150 
consecutive amino acids of a polypeptide whose activity or level is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic 
acid. Identity or similarity may be determined using the FASTA version 3.0t78 algorithm with the 

35 default parameters. Alternatively, protein identity or similarity may be identified using BLASTP 
. with the default parameters, BLASTX with the default parameters, or TBLASTN with the default 
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parameters. (Altschul, SJF. et al. Gapped BLAST and PSI-BLAST: AN w Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

The term homologous polypeptide also includes polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
5 least 25% amino acid identity or similarity to a polypeptide selected from the group consisting of 
SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10 and polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
least 25% amino acid identity or similarity to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 
40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide selected from the group consisting 
10 of SEQ ID NOs: 3801-3805,4861-5915, 10013-14110. 

The invention also includes polynucleotides, preferably DNA molecules, that hybridize to 
one of the nucleic acids of SEQ ID NOs.: 8-3795, SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 or the complements of any of the preceding nucleic acids. Such hybridization may be under 
stringent or moderate conditions as defined above or under other conditions which permit specific 
15 hybridization. The nucleic acid molecules of the invention that hybridize to these DNA sequences 
include oligodeoxynucleotides ("oligos") which hybridize to the target gene under highly stringent 
or stringent conditions. In general, for oligos between 14 and 70 nucleotides in length the melting 
temperature (Tin) is calculated using the formula: 

20 Tin (°C) « 81.5 + 16.6(log[monovalent cations (molar)] + 0.41 (% G+C) - (500/N) 

where N is the length of the probe. If the hybridization is carried out in a solution 
containing formamide, the melting temperature may be calculated using the equation: 

25 Tm(°C) = 81.5 + 16.6(Iog[monovalent cations (molar)] + 0.41(% G+C) - (0.61) 

(% formamide) - (500/N) 

where N is the length of the probe. In general, hybridization is carried out at about 20-25 
degrees below Tin (for DNA-DNA hybrids) or about 10-15 degrees below Tm (for RNA-DNA 
30 hybrids). 

Other hybridization conditions are apparent to those of skill in the art (see, for example, 
Ausubel, F.M. et al, eds., 1989, Current Protocols in Molecular Biology, Vol. I, Green Publishing 
Associates, Inc. and John Wiley & Sons, Inc., New York, at pp. 6.3.1-6.3.6 and 2.10.3. 

The term, Salmonella, is the generic name for a large group of gram-negative enteric 
35 bacteria that are closely related to Escherichia colL The diseases caused by Salmonella are often 
due to contamination of foodstuffs or the water supply and affect millions of people each year. 
Traditional methods of Salmonella taxonomy were based on assigning a separate species name to 
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each serologically distinguishable strain (Kauffmann, F 1966 The bacteriology of the 
Enter obacteriaceae. Munksgaard, Copenhagen). Serology of Salmonella is based on surface 
antigens (O [somatic] and H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are 
known (Popoff, et al. 2000 Res. Microbiol. 151:63-65). Therefore, each serotype was considered to 
5 be a separate species and often given names, accordingly (e.g. & paratyphi, S. typhimurium, S. 
typhi, S. enteriditis, etc.). 

However, by the 1970s and 1980s it was recognized that this system was not only 
cumbersome, but also inaccurate. Then, many Salmonella species were lumped into a single 
species (all serotypes and subgenera I, II, and IV and all serotypes of Arizona) with a second 

1 0 subspecies, SL bongorii also recognized (Crosa, et al., 1 973, J. Bacteriol. 1 1 5 :307-3 1 5). Though 
species designations are based on the highly variable surface antigens, the Salmonella are very 
similar otherwise with a major exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. Currently 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name is Salmonella enterica, 

15 S. enterica is divided into six subspecies (I, S. enterica subsp. enterica; II, S. enterica, subsp. 

salamae; Ilia, S. enterica subsp. arizonae; Illb, SL enterica subsp. diarizonae; IV, S. enterica subsp. 
houtenae; and VI, S. enterica subsp. indica). Within subspecies I, serotypes are used to distinguish 
each of the serotypes or serovars (e.g. S. enterica serotype Enteriditis, S. enterica serotype 
Typhimurium, S. enterica serotype Typhi, and S. enterica serotype Choleraesuis, etc.). Current 

20 convention is to spell this out on first usage (Salmonella enterica ser. Typhimurium) and then use 
an abbreviated form (Salmonella Typhimurium or 5. Typhimurium). Note, the genus and species 
names (Salmonella enterica) are italicized but not the serotype/serovar name (Typhimurium). 
Because the taxonomic committees have yet to officially approve of the actual species name, this 
latter system is what is employed by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465- 

25 2467). Due to the concerns of both taxonomic priority and medical importance, some of these 
serotypes might ultimately receive full species designations (SL typhi would be the most notable). 

Therefore, as used herein "Salmonella enterica or SL enterica" includes serovars Typhi, 
Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the "official" name are in process 
and the taxonomic designations may change (S. choleraesuis is the species name that could replace 

30 S. enterica based solely on priority). 

By "identifying a compound" is meant to screen one or more compounds in a collection of 
compounds such as a combinatorial chemical library or other library of chemical compounds or to 
characterize a single compound by testing the compound in a given assay and determining whether 
it exhibits the desired activity. 

35 By "inducer" is meant an agent or solution which, when placed in contact with a cell or 

microorganism, increases transcription, or inhibitor and/or promoter clearance/fidelity, from a 
desired promoter. 
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As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. Thus, the 
terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid comprising the nucleotide 
sequence" includes both the DNA sequence of SEQ ID NO: X and an RNA sequence in which the 
thymidines in the DNA sequence have been substituted with uridines in the RNA sequence and in 
5 which the deoxyribose backbone of the DNA sequence has been substituted with a ribose backbone 
in the RNA sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the internucleotide phosphate residues 
with methylphosphonates,phosphorothioates, phosphoramidates, and phosphate esters. 
Nonphosphate internucleotide analogs such as siloxane bridges, carbonate brides, thioester bridges, 

10 as well as many others known in the art may also be used in modified nucleic acids. Modified 
nucleic acids may also comprise, a-anomeric nucleotide units and modified nucleotides such as 1,2- 
dideoxy-d-ribofiiranose, 1,2-dideoxy-l-phenylribofuranose, and JV 4 , j\^-ethano-5-methyl-cytosine 
are contemplated for use in the present invention. Modified nucleic acids may also be 

peptide nucleic acids in which the entire deoxyribose-phosphate backbone has been exchanged with a 

1 5 chemically completely different, but structurally homologous, polyamide (peptide) backbone 
containing 2-aminoethyl glycine units. 

As used herein, "sub- lethal" means a concentration of an agent below the concentration 
required to inhibit all cell growth. 

Brief Description of the Drawings 

20 Figure 1 is an IPTG dose response curve in E. coli transformed with an EPTG-inducible 

plasmid containing either an antisense clone to the E. coli ribosomal protein rpIW (AS-rplW) which 
is required for protein synthesis and essential for cell proliferation, or an antisense clone to the elaD 
(AS-elaD) gene which is not known to be involved in protein synthesis and which is also essential 
for proliferation. 

25 Figure 2A is a tetracycline dose response curve in E. coli transformed with an IPTG- 

inducible plasmid containing antisense to rplW (AS-rplW) in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 2B is a tetracycline dose response curve in E. coli transformed with an IPTG- 
inducible plasmid containing antisense to elaD (AS-elaD)m the absence (0) or presence of IPTG at 

30 concentrations that result in 20% and 50% growth inhibition. 

Figure 3 is a graph showing the fold increase in tetracycline sensitivity of E. coli 
transfected with antisense clones to essential ribosomal proteins L23 (AS-rplW) and L7/L12 and 
L10 (AS-rplLrpU). Antisense clones to genes known to not be directly involved in protein 
synthesis, atpB/E (AS-atpB/E ), visC (AS-vwQ, elaD (AS-elaD), yohH (AS-yohH), are much less 

35 sensitive to tetracycline. 
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Figure 4 illustrates the results of an assay in which Staphylococcus aureus cells transcribing 
an antisense nucleic acid complementary to the gyrB gene encoding the p subunit of gyrase were 
contacted with several antibiotics whose targets were known. 



5 Detailed Description of the Preferred Embodiments 

The present invention describes a group of prokaryotic genes and gene families required for 
cellular proliferation. Exemplary genes and gene families from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 

10 pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, and Salmonella typhi are provided. 
A proliferation-required gene or gene family is one where, in the absence or substantial reduction of a 
gene transcript and/or gene product, growth or viability of the cell or microorganism is reduced or 
eliminated. Thus, as used herein, the terminology "proliferation-required" or "required for 
proliferation" encompasses instances where the absence or substantial reduction of a gene transcript 

1 5 and/or gene product completely eliminates cell growth as well as instances where the absence of a 

gene transcript and/or gene product merely reduces cell growth. These proliferation-required genes can 
be used as potential targets for the generation of new antimicrobial agents. To achieve that goal, the 
present invention also encompasses assays for analyzing proliferation-required genes and for 
identifying compounds which interact with the gene and/or gene products of the proliferation-required 

20 genes. In addition, the present invention contemplates the expression of genes and the purification of 
the proteins encoded by the nucleic acid sequences identified as required proliferation genes and 
reported herein. The purified proteins can be used to generate reagents and screen small molecule 
libraries or other candidate compound libraries for compounds that can be further developed to yield 
novel antimicrobial compounds. 

25 The present invention also describes methods for identification of nucleotide sequences 

homologous to these genes and polypeptides described herein, including nucleic acids comprising 
nucleotide sequences homologous to the nucleic acids of SEQ ID NOS.: 3796-3800, 3 806-4860, 
5916-10012 and polypeptides homologous to the polypeptides o£SEQ ID NOs.: 3801-3805, 4861- 
5915, 10013-141 10. For example, these sequences maybe used to identify homologous coding 

30 nucleic acids, homologous antisense nucleic acids, or homologous polypeptides in microorganisms 
such as Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacter hides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium Botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Y zrsiniapestis or any species falling within the genera of any of the above species. In some 
1 0 embodiments, the homologous coding nucleic acids, homologus antisense nucleic acids, or 
homologous polypeptides are identified in an organism other than E. coll 

The homologous coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides, may then be used in each of the methods described herein, including methods to 
identify compounds which inhibit the proliferation of the organism containing the homologous 
1 5 coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, methods of 
inhibiting the growth of the organism containing the homologous coding nucleic acid, homologus 
antisense nucleic acid or homologous polypeptide, methods of identifying compounds which 
influence the activity or level of a gene product required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous . 
20 polypeptide, methods for identifying compounds or nucleic acids having the ability to reduce the 
level or activity of a gene product required for proliferation of the organism containing the 
homologous coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, 
methods of inhibiting the activity or expression of a gene in an operon required for proliferation of 
the organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
25 homologous polypeptide, methods for identifying a gene required proliferation of the organism 

containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying the biological pathway in which a gene or gene product 
required for proliferation of the organism containing the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide lies, methods for identifying 
3 0 compounds having activity against biological pathway required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for determining the biological pathway on which a test compound acts, and 
methods of inhibiting the proliferation of the organism containing the homologous coding nucleic 
acid, homologous antisense nucleic acid or homologous polypeptide in a subject. In some 
35 embodiments of the present invention, the methods are performed using an organism, other than R 
coli or a gene or gene product from an organism other than £ coll 
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The present invention utilizes a novel method to identify proliferation-required sequences. 
Generally, a library of nucleic acid sequences from a given source are subcloned or otherwise inserted 
immediately downstream of an inducible promoter on an appropriate vector, such as a Staphylococcus 
avreuslE. coli or Pseudomonas aeruginosa/ E. coli shuttle vector, or a vector which will replicate in 
5 both Salmonella typhimurium and Klebsiella pneumoniae, or other vector or shuttle vector capable of 
functioning in the intended organism., thus forming an expression library. It is generally preferred that 
expression is directed by a regulatable promoter sequence such that expression level can be adjusted by 
addition of variable concentrations of an inducer molecule or of an inhibitor molecule to the medium. 
Temperature activated promoters, such as promoters regulated by temperature sensitive repressors, 

10 such as the lambda C1857 repressor, are also envisioned. Although the insert nucleic acids may be 
derived from the chromosome of the cell or microorganism into which the expression vector is to be 
introduced, because the insert is not in its natural chromosomal location, the insert nucleic acid is an 
exogenous nucleic acid for the purposes of the discussion herein. The term "expression" is defined as 
the production of a sense or antisense RNA molecule from a gene, gene fragment, genomic fragment, 

1 5 chromosome, operon or portion thereof. Expression can also be used to refer to the process of peptide 
or polypeptide synthesis. An expression vector is defined as a vehicle by which a ribonucleic acid 
(RNA) sequence is transcribed from a nucleic acid sequence carried within the expression vehicle. The 
expression vector can also contain features that permit translation of a protein product from the 
transcribed RNA message expressed from the exogenous nucleic acid sequence carried by the 

20 expression vector. Accordingly, an expression vector can produce an RNA molecule as its sole 
product or the expression vector can produce a RNA molecule that is ultimately translated into a 
protein product. 

Once generated, the expression library containing the exogenous nucleic acid sequences is 
introduced into a population of cells (such as the organism from which the exogenous nucleic acid 

25 sequences were obtained) to search for genes that are required for bacterial proliferation. Because the 
library molecules are foreign, in context, to the population of cells, the expression vectors and the 
nucleic acid segments contained therein are considered exogenous nucleic acid. 

Expression of the exogenous nucleic acid fragments in the test population of cells containing 
the expression library is then activated. Activation of the expression vectors consists of subjecting the 

30 cells containing the vectors to conditions that result in the expression of the exogenous nucleic acid 
sequences carried by the expression library. The test population of cells is then assayed to determine 
the effect of expressing the exogenous nucleic acid fragments on the test population of cells. Those 
expression vectors that negatively impacted the growth of the cells upon induction of expression of the 
random sequences contained therein were identified, isolated, and purified for further study. 

35 A variety of assays are contemplated to identify nucleic acid sequences that negatively impact 

growth upon expression. In one embodiment, growth in cultures expressing exogenous nucleic acid 
sequences and growth in cultures not expressing these sequences is compared. Growth measurements 
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are assayed by examining the extent of growth by measuring optical densities. Alternatively, 
enzymatic assays can be used to measure bacterial growth rates to identify exogenous nucleic acid 
sequences of interest. Colony size, colony morphology, and cell morphology are additional factors 
used to evaluate growth of the host cells. Those cultures that fail to grow or grow at a reduced rate 
5 under expression conditions are identified as containing an expression vector encoding a nucleic acid 
fragment that negatively affects a proliferation-required gene. 

Once exogenous nucleic acids of interest are identified, they are analyzed. The first step of the 
analysis is to acquire the nucleotide sequence of the nucleic acid fragment of interest. To achieve this 
end, the insert in those expression vectors identified as containing a nucleotide sequence of interest is 

1 0 sequenced, using standard techniques well known in the art. The next step of the process is to 

determine the source of the nucleotide sequence. As used herein "source" means the genomic region 
containing the cloned fragment. 

Determination of the gene(s) corresponding to the nucleotide sequence was achieved by 
comparing the obtained sequence data with databases containing known protein and nucleotide 

15 sequences from various microorganisms. Thus, initial gene identification was made on the basis of 
significant sequence similarity or identity to either characterized or predicted Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis genes or their encoded proteins and/or homologues in other species. 

The number of nucleotide and protein sequences available in database systems has been 

20 growing exponentially for years. For example, the complete nucleotide sequences of Caenorhabditis 
elegans and several bacterial genomes, including E. coli t Aeropyrum pernix, Aquifex aeolicus, 
Archaeoglobus fulgidus, Bacillus subtilis, Borrelia burgdorferi, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium tetani, Corynebacterium diptheria, Deinococcus radiodurans, 
Haemophilus influenzae, Helicobacter pylori 26695, Helicobacter pylori J99, Methanobacterium 

25 thermoautotrophicum, Methanococcus jannaschii, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Pseudomonas aeruginosa, Pyrococcus abyssi, Pyrococcus 
horikoshii, Rickettsia prowazekii, Synechocystis PCC6803, Thermotoga maritima, Treponema 
pallidum, Bordetella pertussis, Campylobacter jejuni, Clostridium acetobutylicum, Mycobacterium 
tuberculosis CSU#93, Neisseria gonorrhoeae, Neisseria meningitidis, Pseudomonas aeruginosa, 

30 Pyrobaculum aerophilum, Pyrococcus furiosus, Rhodobacter capsidatus, Salmonella typhimurium, 
Streptococcus mutans, Streptococcus pyogenes, Ureaplasma urealyticum and Vibrio cholera are 
available. This nucleotide sequence information is stored in a number of databanks, such as GenBank, 
the National Center for Biotechnology Information (NCBI), the Genome Sequencing Center 
(httpy/genome.wustl.edu/gsc/salmonella.shtml),and the Sanger Centre 

35 (http^/www.sanger.ac.uk/projects/S__typhi)which are publicly available for searching. A variety 
of computer programs are available to assist in the analysis of the sequences stored within these 
databases. FASTA, (W. R. Pearson (1990) "Rapid and Sensitive Sequence Comparison with 
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FASTP and FASTA" Methods in Enzymology 183:63- 98), Sequence Retrieval System (SRS), 
(Etzold & Argos, SRS an indexing and retrieval tool for flat file data libraries. Comput. AppL 
Biosci. 9:49-57, 1993) are two examples of computer programs that can be used to analyze 
sequences of interest. In one embodiment of the present invention, the BLAST family of computer 
5 programs, which includes BLASTN version 2.0 with the default parameters, or BLASTX version 
2.0 with the default parameters, is used to analyze nucleotide sequences. 

BLAST, an acronym for "Basic Local Alignment Search Tool," is a family of programs for 
database similarity searching. The BLAST family of programs includes: BLASTN, a nucleotide 
sequence database searching program, BLASTX, a protein database searching program where the input 

10 is a nucleic acid sequence; and BLASTP, a protein database searching program. BLAST programs 
embody a fast algorithm for sequence matching, rigorous statistical methods for judging the 
significance of matches, and various options for tailoring the program for special situations. Assistance 
in using the program can be obtained by e-mail at blast@ncbi.nlm .nih. gov. tBLASTX can be used to 
translate a nucleotide sequence in all three potential reading frames into "an amino acid sequence. 

1 5 Bacterial genes are often transcribed in polycistronic groups. These groups comprise operons, 

which are a collection of genes and intergenic sequences under common regulation. The genes of an 
operon are transcribed on the same mRNA and are often related functionally. Given the nature of the 
screening protocol, it is possible that the identified exogenous nucleic acid corresponds to a gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 

20 within a gene), an intergenic sequence (i.e. a sequence between genes), a nucleotide sequence spanning 
at least a portion of two or more genes, a 5' noncoding region or a 3' noncoding region located 
upstream or downstream from the actual nucleotide sequence that is required for bacterial proliferation. 
Accordingly, it is often desirable to determine which gene(s) that is encoded within the operon is 
individually required for proliferation. 

25 In one embodiment of the present invention, an operon is identified and then dissected to 

determine which gene or genes are required for proliferation. Operons can be identified by a 
variety of means known to those in the art. For example, the RegulonDB DataBase described by 
Huerta et al. {Nucl Acids Res. 26:55-59, 1998), which may also be found on the website 
http://www.cifh.unam.mx/Computational_Biology/regulondb/, provides information about operons 

30 in Escherichia coli. The Subtilist database (http://bioweb.pasteur.fr/GenoList/SubtiList),( Moszer, 
I., Glaser, P. and Danchin, A. (1995) Microbiology 141: 261-268 and Moszer, I (1998) FEBS 
Letters 430: 28-36), may also be used to predict operons. This database lists genes from the fully 
sequenced, Gram-positive bacteria, Bacillus subtilis, together with predicted promoters and 
terminator sites. This information can be used in conjunction with the Staphylococcus aureus 

35 genomic sequence data to predict operons and thus produce a list of the genes affected by the 
antisense nucleic acids of the present invention. The Pseudomonas aeruginosa web site 
(http://www.pseudomonas.com) can be used to help predict operon organization in this bacterium. 
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The databases available from the Genome S quencing Center 
(http://genome.wustl.edu/gsc/salmonella.shtml), and the Sanger Centre 
(http://www.sanger.ac.uk/projects/S__typhi)may be used to predict operons in Salmonella 
typhimurium. The TIGR microbial database has an incomplete version of the & faecalis genome 
5 http://wvvw.tigr.or^cgi-bin/BlastSearch^lastcgi?organism==e faecalis . One can take a nucleotide 
sequence and BLAST it for homologs. 

A number of techniques that are well known in the art can be used to dissect the operon. 
Analysis of RNA transcripts by Northern blot or primer extension techniques are commonly used to 
analyze operon transcripts. In one aspect of this embodiment, gene disruption by homologous 

1 0 recombination is used to individually inactivate the genes of an operon that is thought to contain a gene 
required for proliferation. 

Several gene disruption techniques have been described for the replacement of a functional 
gene with a mutated, non-functional (null) allele. These techniques generally involve the use of 
homologous recombination. One technique using homologous recombination in Staphylococcus 

15 aureus is described in Xia et a.. 1999, Plasmid 42: 144-149. This technique uses crossover PCR to 
create a null allele with an in-frame deletion of the coding region of a target gene. The null allele is 
constructed in such a way that nucleotide sequences adjacent to the wild type gene are retained. 
These homologous sequences surrounding the deletion null allele provide targets for homologous 
recombination so that the wild type gene on the Staphylococcus aureus chromosome can be 

20 replaced by the constructed null allele. This method can be used with other bacteria as well, 
including Salmonella and Klebsiella species. Similar gene disruption methods that employ the 
counter selectable marker sacB (Schweizer, H. P;, Klassen, T. and Hoang, T. (1996) Mol. Biol, of 
Pseudomonas. ASM press, 229-237 are available for Pseudomonas, Salmonella and Klebsiella 
species. £ faecalis genes can be disrupted by recombining in a non-replicating plasmid that 

25 contains an internal fragment to that gene (Leboeuf, C, L. Leblanc, Y. Aufifray and A. Hartke. 
2000. J. Bacteriol. 182:5799-5806). 

The crossover PCR amplification product is subcloned into a suitable vector having a 
selectable marker, such as a drug resistance marker. In some embodiments the vector may have an 
origin of replication which is functional in £ coli or another organism distinct from the organism in 

30 which homologous recombination is to occur, allowing the plasmid to be grown in £ coli or the 
organism other than that in which homologous recombination is to occur, but may lack an origin of 
replication functional in Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enter ococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 

35 Staphylococcus aureus,or Salmonella typhi such that selection of the selectable marker requires 
integration of the vector into the homologous region of the Stapliylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 
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Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi chromosome. 
Usually a single crossover event is responsible for this integration event such that the 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
5 and Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi chromosome now contains a tandem duplication of the target gene consisting of 
one wild type allele and one deletion null allele separated by vector sequence. Subsequent 
resolution of the duplication results in both removal of the vector sequence and either restoration of 

1 0 the wild type gene or replacement by the in-frame deletion. The latter outcome will not occur if the 
gene should prove essential. A more detailed description of this method is provided in Example 5 
below. It will be appreciated that this method may be practiced with any of the nucleic acids or 
organisms described herein. 

Recombinant DNA techniques can be used to express the entire coding sequences of the gene 

1 5 identified as required for proliferation, or portions thereof. The over-expressed proteins can be used as 
reagents for further study. The identified exogenous sequences are isolated, purified, and cloned into a 
suitable expression vector using methods well known in the art. If desired, the nucleic acids can 
contain the nucleotide sequences encoding a signal peptide to facilitate secretion of the expressed 
protein. 

20 Expression of fragments of the bacterial genes identified as required for proliferation is also 

contemplated by the present invention. The fragments of the identified genes can encode a polypeptide 
comprising at least 5, at least 10, at least 1 5, at least 20, at least 25, at least 30, at least 35, at least 40, at 
least 45, at least 50, at least 55, at least 60, at least 65, at least 75, or more than 75 consecutive amino 
acids of a gene complementary to one of the identified sequences of the present invention. The nucleic 

25 acids inserted into the expression vectors can also contain endogenous sequences upstream and 
downstream of the coding sequence. 

When expressing the encoded protien of the idnetified required for bacterial proliferation or a 
fragment thereof, the nucleotide sequence to be expressed is operably linked to a promoter in an 
expression vector using conventional cloning technology. The expression vector can be any of the 

30 bacterial, insect, yeast, or mammalian expression systems known in the art. Commercially available 
vectors and expression systems are available from a variety of suppliers including Genetics Institute 
(Cambridge, MA), Stratagene (La Jolla, California), Promega (Madison, Wisconsin), and Invitrogen 
(San Diego, California). If desired, to enhance expression and facilitate proper protein folding, the 
codon usage and codon bias of the sequence can be optimized for the particular expression organism in 

35 which the expression vector is introduced, as explained by Hatfield, et al., U.S. Patent No. 5,082,767. 
Fusion protein expression systems are also contemplated by the present invention. 
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Following expression of the protein encoded by the identified exogenous nucleic acid, the 
protein may be purified. Protein purification techniques are well known in the art. Proteins encoded 
and expressed from identified exogenous nucleic acids can be partially purified using precipitation 
techniques, such as precipitation with polyethylene glycol. Alternatively, epitope tagging of the protein 
5 can be used to allow simple one step purification of the protein. In addition, chromatographic methods 
such as ion-exchange chromatography, gel filtration, use of hydroxyapaptite columns, immobilized 
reactive dyes, chromatofocusing, and use of high-performance liquid chromatography, may also be 
used to purify the protein. Electrophoretic methods such as one-dimensional gel electrophoresis, high- 
resolution two-dimensional polyacrylamide electrophoresis, isoelectric focusing, and others are 

1 0 contemplated as purification methods. Also, affinity chromatographic methods, comprising antibody 
columns, ligand presenting columns and other affinity chromatographic matrices are contemplated as 
purification methods in the present invention. 

The purified proteins produced from the gene coding sequences identified as required for 
proliferation can be used in a variety of protocols to generate useful antimicrobial reagents. In one 

1 5 embodiment of the present invention, antibodies are generated against the proteins expressed from the 
identified exogenous nucleic acids. Both monoclonal and polyclonal antibodies can be generated 
against the expressed proteins. Methods for generating monoclonal and polyclonal antibodies are well 
known in the art. Also, antibody fragment preparations prepared from the produced antibodies 
discussed above are contemplated. 

20 In addition, the purified protein, fragments thereof, or derivatives thereof may be administered 

to an individual in a pharmaceutically acceptable carrier to induce an immune response against the 
protein. Preferably, the immune response is a protective immune response which protects the 
individual. Methods for determining appropriate dosages of the protein and pharmaceutically 
acceptable carriers may be determined empiracally and are familiar to those skilled in the art. 

25 Another application for the purified proteins of the present invention is to screen small 

molecule libraries for candidate compounds active against the various target proteins of the present 
invention. Advances in the field of combinatorial chemistry provide methods, well known in the art, to 
produce large numbers of candidate compounds that can have a binding, or otherwise inhibitory effect 
on a target protein. Accordingly, the screening of small molecule libraries for compounds with binding 

30 affinity or inhibitory activity for a target protein produced from an identified gene is contemplated by 
the present invention. 

The present invention further contemplates utility against a variety of other pathogenic 
microorganisms in addition to Stapftylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcusfaecalis, Escherichia coli, Enierococcus 
35 faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Staphylococcus aureus, or Salmonella typhi. For example, homologous coding nucleic 
acids, homologous antisense nucleic acids or homologous polypeptides from other pathogenic 
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microorganisms (including nucleic acids homologous to the nucleic acids of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012, nucleic acids homologous to the antisense nucleic acids of SEQ ID 
NOs.: 8-3795, and polypeptides homologous to the polypeptides of SEQ ID NOs.: 3801-3805, 
486 1 -59 1 5, 1 00 1 3 - 1 4 1 1 0) may be identified using methods such as those described herein. The 
5 homologous coding nucleic acids, homologous antisense nucleic acids or homologous polypeptides 
may be used to identify compounds which inhibit the proliferation of these other pathogenic 
microorganisms using methods such as those described herein. 

For example, the proliferation-required nucleic acids, antisense nucleic acids, and 
polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

1 0 Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli t Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi described herein (including the nucleic acids of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, the antisense nucleic acids of SEQ ID NOs: 8-3795, 
and the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10) may be used to 

1 5 identify homologous coding nucleic acids, homologous antisense nucleic acids or homologous 

polypeptides required for proliferation in prokaryotes and eukaryotes. For example, nucleic acids or 
polypeptides required for the proliferation of protists, such as Plasmodium spp.; plants; animals, such 
as Entamoeba spp. and Contracaecum spp; and fungi including Candida spp., (e.g., Candida 
albicans), Cryptococcus neoformans, and Aspergillus fumigatus may be identified. In one embodiment 

20 of the present invention, monera, specifically bacteria, including both Gram positive and Gram 

negative bacteria, are probed in search of novel gene sequences required for proliferation. Likewise, 
homologous antisense nucleic acids which may be used to inhibit growth of these organisms or to 
identify antibiotics may also be identified. These embodiments are particularly important given the rise 
of drug resistant bacteria. 

25 The number of bacterial species that are becoming resistant to existing antibiotics is growing. 

A partial list of these microorganisms includes: Escherichia spp., such as E. coli, Enterococcus spp, 
such as E faecalis; Pseudomonas spp;, such as P. aeruginosa, Clostridium spp., such as C. 
botulinum, Haemophilus spy., such as H. influenzae, Enter obacter spp., such as£ cloacae, Vibrio 
spp., such as V. cholera; Moraxala spp., such as M catarrhalis; Streptococcus spp., such as SL 

30 pneumoniae, Neisseria spp., such as N. gonorrhoeae; Mycoplasma spp., such as Mycoplasma 

pneumoniae; Salmonella typhimurium', Helicobacter pylori; Escherichia coli; and Mycobacterium 
tuberculosis. The genes and polypeptides identified as required for the proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

35 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
100 12, the sequences complementary to the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 
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5916-10012, and the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-141 10) can be 
used to identify homologous coding nucleic acids or homologous polypeptides required for 
proliferation from these and other organisms using methods such as nucleic acid hybridization and 
computer database analysis. Likewise, the antisense nucleic acids which inhibit proliferation of 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, . 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the antisense nucleic acids of SEQ ID NOs.: 8-3795 or the sequences 
complementary thereto) may also be used to identify antisense nucleic acids which inhibit 

1 0 proliferation of these and other microorganisms or cells using nucleic acid hybridization or 
computer database analysis. 

In one embodiment of the present invention, the nucleic acid sequences from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

1 5 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhii (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 and the antisense nucleic acids of SEQ ID NOs. 8-3795) are used to screen genomic libraries 
generated from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

20 Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi and other bacterial species of interest For example, the 
genomic library may be from Gram positive bacteria, Gram negative bacteria or other organisms 
inchxdingAnaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 

25 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida piarapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

3 0 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurellahaemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catajrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
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Yersinia pestis or any species falling within the genera of any of the above species, including 
coagulase negative species of Staphylococcus. In some embodiments, the genomic library may be 
from an organism other than E. coli. Standard molecular biology techniques are used to generate 
genomic libraries from various cells or microorganisms. In one aspect, the libraries are generated and 
5 bound to nitrocellulose paper. The identified exogenous nucleic acid sequences of the present 
invention can then be used as probes to screen the libraries for homologous sequences. 

For example, the libraries may be screened to identify homologous coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleic acid selected from the group consisting of SEQ ED NOs.: 8-3795, 

1 0 nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 

15 stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOs. 8- 
3795, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 

20 a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleic acid 
complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a fragment 

25 comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 

nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, and nucleic acids comprising nucleotide sequences which hybridize under stringent 

30 conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

The libraries may also be screened to identify homologous nucleic coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795, 

35 nucleic acids comprising nucleotide sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
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sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID 
5 NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, nucleic acids comprising nucleic acid sequences which hybridize under 
moderate conditions to a fragment comprising at least 1 0, 1 5, 20, 25, 30, 3 5, 40, 50, 75, 100, 1 50, 
200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 

10 5916-10012, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 591 6- 
10012 and nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a fragment comprising at least 10, 1 5, 20, 25, 30, 35, 40, 50, 75, 1 00, 1 50, 200, 300, 
400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796- 

15 3800, 3806-4860, 5916-10012. 

The homologous nucleic coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides identified as above can then be used as targets or tools for the identification 
of new, antimicrobial compounds using methods such as those described herein. In some 
embodiments, the homologous coding nucleic acids, homologous antisense nucleic acids, or 

20 homologous polypeptides may be used to identify compounds with activity against more than one 
microorganism. 

For example, the preceding methods may be used to isolate homologous coding nucleic 
acids or homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

25 nucleotide sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 8- 
3795, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 20D, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementary thereto. The preceding methods 
may also be used to isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at least 85%, at 

30 least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the nucleotide sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, 
or 500 consecutive nucleotides thereof, and the sequences complementary thereto. In some 
embodiments, the preceding methods may be used to isolate homologous coding nucleic acids or 

35 homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleic acid sequence selected from the group consisting of one of th sequences of SEQ ID NOS. 
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3796-3800, 3806-4860, 5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof, and the sequences complementary 
thereto. Identity may be measured using BLASTN version 2.0 with the default parameters. 
(Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
5 Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). For example, the homologous 

polynucleotides may comprise a coding sequence which is a naturally occurring allelic variant of 
one of the coding sequences described herein. Such allelic variants may have a substitution, 
deletion or addition of one or more nucleotides when compared to the nucleic acids of SEQ ID 
NOs: 8-3795, SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 or the nucleotide sequences 

1 0 complementary thereto . 

Additionally, the above procedures may be used to isolate homologous coding nucleic acids 
which encode polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity 
to a polypeptide comprising the sequence of one of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 

15 14110 or to a polypeptpide whose expression is inhibited by a nucleic acid of one of SEQ ED NOs: 
8-3795 or fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive 
amino acids thereof as determined using the FASTA version 3.0t78 algorithm with the default 
parameters. Alternatively, protein identity or similarity may be identified using BLASTP with the 
default parameters, BLASTX with the default parameters, or TBLASTN with the default 

20 parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides may be identified by searching a database to identify sequences having a 
desired level of nucleotide or amino acid sequence homology to a nucleic acid or polypeptide 

25 involved in proliferation or an antisense nucleic acid to a nucleic acid involved in microbial 
proliferation. A variety of such databases are available to those skilled in the art, including 
GenBank and GenSeq. In some embodiments, the databases are screened to identify nucleic acids 
with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucleic acid which 

3 0 inhibits proliferation, or a portion of a nucleic acid required for proliferation or a portion of an 
antisense nucleic acid which inhibits proliferation. For example, homologous coding sequences 
may be identified by using a database to identify nucleic acids homologous to one of SEQ ID Nos. 
8-3795, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID 

35 NOS.: 3796-3800, 3806-4860, 5916-10012, homologous to fragments comprising at least 10, 15, 
20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotid s of one of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids homologous to one of SEQ ID Nos. 8- 
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3795, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides thereof or nucleic acids homologous to the sequences 
complementary to any of the preceding nucleic acids. In other embodiments, the databases are 
screened to identify polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, 
5 at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid sequence identity 
or similarity to a polypeptide involved in proliferation or a portion thereof. For example, the . 
database may be screened to identify polypeptides homologous to a polypeptide comprising one of 
SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10, a polypeptide whose expression is inhibited by 
a nucleic acid of one of SEQ ID NOs: 8-3795 or homologous to fragments comprising at least 5, 10, 

10 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of any of the preceding 

polypeptides. In some embodiments, the database may be screened to identify homologous coding 
nucleic acids, homologous antisense nucleic acids or homologous polypeptides from cells or 
microorganisms other than the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus 

1 5 faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Staphylococcus aureus, or Salmonella typhi species from which they were obtained. 
For example the database may be screened to identify homologous coding nucleic acids, 
homologous antisense nucleic acids or homologous polypeptides from microorganisms such as 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 

20 pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinwn, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

25 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, including 

35 coagulase negative Staphylococcus . In some embodiments, the homologous coding nucleic acids, 
homologous antisense nucleic acids, or homologous polypeptides are from an organism other than 
E. coli. 
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In another embodiment, gene expression arrays and microarrays can be employed. Gene 
expression arrays are high density arrays of DNA samples deposited at specific locations on a glass 
chip, nylon membrane, or the like. Such arrays can be used by researchers to quantify relative gene 
expression under different conditions. Gene expression arrays are used by researchers to help 
5 identify optimal drug targets, profile new compounds, and determine disease pathways. An 
example of this technology is found in U.S. Patent No. 5807522. 

It is possible to study the expression of all genes in the genome of a particular microbial 
organism using a single array. For example, the arrays may consist of 12 x 24 cm nylon filters 
containing PGR products corresponding to ORFs from Staphylococcus aureus, Salmonella 

10 typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 

Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi (including the 
nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 ) . 10 ngs of each PCR product 
are spotted every 1 .5 mm on the filter. Single stranded labeled cDNAs are prepared for 

15 hybridization to the array (no second strand synthesis or amplification step is done) and placed in 
contact with the filter. Thus the labeled cDNAs are of "antisense" orientation. Quantitative 
analysis is done by phosphorimager. 

Hybridization of cDNA made from a sample of total cell mRNA to such an array followed 
by detection of binding by one or more of various techniques known to those in the art results in a 

20 signal at each location on the array to which cDNA hybridized. The intensity of the hybridization 
signal obtained at each location in the array thus reflects the amount of mRNA for that specific 
gene that was present in the sample. Comparing the results obtained for mRNA isolated from cells 
grown under different conditions thus allows for a comparison of the relative amount of expression 
of each individual gene during growth under the different conditions. 

25 Gene expression arrays may be used to analyze the total mRNA expression pattern at 

various time points after induction of an antisense nucleic acid complementary to a proliferation- 
required gene. Analysis of the expression pattern indicated by hybridization to the array provides 
information on other genes whose expression is influenced by antisense expression. For example, if 
the antisense is complementary to a gene for ribosomal protein L7/L12 in the 50S subunit, levels of 

30 other mRNAs may be observed to increase, decrease or stay the same following expression of 
antisense to the L7/L12 gene. If the antisense is complementary to a different 50S subunit 
ribosomal protein mRNA (e.g. L25), a different mRNA expression pattern may result. Thus, the 
mRNA expression pattern observed following expression of an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation required gene may identify other 

35 proliferation-required nucleic acids. In addition, the mRNA expression patterns observed when the 
bacteria are exposed to candidate drug compounds or known antibiotics may be compared to those 
observed with antisense nucleic acids comprising a nucleotide sequence complementary to a 
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proliferation-required nucleic acid. If the mRNA expression pattern observed with the candidate 
drug compound is similar to that observed with the antisense nucleic acid, the drug compound may 
be a promising therapeutic candidate. Thus, the assay would be useful in assisting in the selection 
of promising candidate drug compounds for use in drug development. 
5 In cases where the source of nucleic acid deposited on the array and the source of die 

nucleic acid being hybridized to the array are from two different cells or microorganisms, gene 
expression arrays can identify homologous nucleic acids in the two cells or microorganisms. 

The present invention also contemplates additional methods for screening other 
microorganisms for proliferation-required genes. In one aspect of this embodiment, an antisense 

1 0 nucleic acid comprising a nucleotide sequence complementary to the proliferation-required sequences 
from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus 
aureus, or Salmonella typhi or a portion thereof is transcribed in an antisense orientation in such a way 

15 as to alter the level or activity of a nucleic acid required for proliferation of an autologous or 

heterologous cell or microorganism. For example, the antisense nucleic acid may be a homologous 
antisense nucleic acid such as an antisense nucleic acid homologous to the nucleotide sequence 
complementary to one of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, an antisense nucleic 
acid comprising a nucleotide sequence homologous to one of SEQ ID Nos.: 8-3795, or an antisense 

20 nucleic acid comprising a nucleotide sequence complementary to a portion of any of the preceding 
nucleic acids. The cell or microorganism transcribing the homologous antisense nucleic acid may be 
used in a cell-based assay, such as those described herein, to identify candidate antibiotic compounds. 
In another embodiment, the conserved portions of nucleotide sequences identified as proliferation- 
required can be used to generate degenerate primers for use in the polymerase chain reaction (PCR). 

25 The PCR technique is well known in the art. The successful production of a PCR product using 

degenerate probes generated from the nucleotide sequences identified herein indicates the presence of a 
homologous gene sequence in the species being screened. This homologous gene is then isolated, 
expressed, and used as a target for candidate antibiotic compounds. In another aspect of this 
embodiment, the homologous gene (for example a homologous coding nucleic acid )thus identified, or 

30 a portion thereof, is transcribed in an autologous cell or microorganism or in a heterologous cell or 
microorganism in an antisense orientation in such a way as to alter die level or activity of a 
homologous gene required for proliferation in the autologous or heterologous cell or microorganism. 
Alternatively, a homologous antisense nucleic acid may be transcribed in an autologous or 
heterologous cell or microorganism in such a way as to alter the level or activity of a gene product 

3 5 required for proliferation in the autologous or heterologous cell or microorganism . 

The nucleic acids homologous to the genes required for the proliferation of Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
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Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi or the sequences complementary thereto may be used to identify homologous 
coding nucleic acids or homologous antisense nucleic acids from cells or microorganisms other than 
5 Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi to inhibit the proliferation of cells or microorganisms other than Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
10 Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi by inhibiting the activity or reducing the amount of the identified homologous 
coding nucleic acid or homologous polypeptide in the cell or microorganism other than 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
15 Enterococcus faecalis.Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, or Salmonella typhi or to identify compounds which inhibit the growth of cells 
or microorganisms other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi as described below. For 
20 example, the nucleic acids homologous to proliferation-required genes from Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus 
faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi or 
the sequences complementary thereto may be used to identify compounds which inhibit the growth 
25 of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacter hides fragilis 

Bordetellapertussis,Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dublmiensis, Chlamydia pneumoniae, Clilamydia trachomatis, Clostridium botulinum, Clostridium 
30 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans. Enter obacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
35 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
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boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the nucleic acids homologous to proliferation-required 
5 sequences from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi (including nucleic acids homologous to one of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012) or the sequences complementary thereto (including 

10 nucleic acids homologous to one of SEQ ID NOs.: 8-3795) are used to identify proliferation- 
required sequences in an organism other than E. coli. 

In another embodiment of the present invention, antisense nucleic acids complementary to the 
sequences identified as required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs.: 3796-3800, 3806-4860, 

15 5916-10012 or portions thereof, such as the nucleic acids of SEQ ID NOs.: 8-3795) are transferred 
to vectors capable of function within a species other than the species from which the sequences were " 
obtained. For example, the vector may be functional in Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

20 Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacteriumdiptheriae,Cryptococcusneoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

25 Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurellamultocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

30 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis ox 
any species falling within the genera of any of the above species. In some embodiments of the 
present invention, the vector may be functional in an organism other than E. coli. As would be 

35 appreciated by one of ordinary skill in the art, vectors may contain certain elements that are species 
specific. These elements can include promoter sequences, operator sequences, repressor genes, 
origins of replication, ribosomal binding sequences, termination sequ nces, and others. To use the 
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antisense nucleic acids, one of ordinary skill in the art would know to use standard molecular 
biology techniques to isolate vectors containing the sequences of interest from cultured bacterial 
cells, isolate and purify those sequences, and subclone those sequences into a vector adapted for use 
in the species of bacteria to be screened. 
5 Vectors for a variety of other species are known in the art. For example, numerous vectors 

which function in E. coli are known in the art. Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhimurium, Pseudomonas 
• putida, and Pseudomonas aeruginosa. J. Bacterid. 172(8):4448-55 (1990), Brunschwig and 
Darzins (Gene (1992) 1 1 1:35-4) described a shuttle expression vector for Pseudomonas aeruginosa. 

1 0 Similarly many examples exist of expression vectors that are freely transferable among various 
Gram-positive microorganisms. Expression vectors for Enterococcus faecalis may be engineered 
by incorporating suitable promoters into a pAK80 backbone (Israelsen, H., S. M Madsen, A. 
Vrang, E. B. Hansen and E. Johansen. 1995. Appl. Environ. Microbiol. 61:2540-2547). 

Following the subcloning of the antisense nucleic acids complementary to proliferation- 

1 5 required sequences from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi or portions thereof into a vector functional in a second 
cell or microorganism of interest (i.e. a cell or microorganism other than the one from which the 

20 identified nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to 
test for bacterial growth inhibition. The nucleotide sequences of the nucleic acids from 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi that, when transcribed, inhibit growth of the second cell or 

25 microorganism are compared to the known genomic sequence of the second cell or microorganism 
to identify the homologous gene from the second organism. If the homologous sequence from the 
second cell or microorganism is not known, it may be identified and isolated by hybridization to the 
proliferation-required Staphylococcus aweus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalisEscherichia coli, Enterococcus faecalis, 

30 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequence of interest or by 

amplification using PCR primers based on the proliferation-required nucleotide sequence of interest as 
described above. In this way, sequences which may be required for the proliferation of the second 
cell or microorganism may be identified. For example, the second microorganism may be 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 

35 pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
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Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

1 0 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidennidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the second microorganism is an organism other than E. colL 
The homologous nucleic acid sequences from the second cell or microorganism which are 

1 5 identified as described above may then be operably linked to a promoter, such as an inducible 

promoter, in an antisense orientation and introduced into the second cell or microorganism. The < 
techniques described herein for identifying Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, 

20 Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi genes required for 

proliferation may thus be employed to determine whether the identified nucleotide sequences from a 
second cell or microorganism inhibit the proliferation of the second cell or microorganism. For 
example, the second microorganism may bsAnaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 

25 Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 

Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

30 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

35 Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrludis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
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Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the second 
microorganism may be an organism other than E. coli. 

Antisense nucleic acids required for the proliferation of microorganisms other than 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia colt Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or the genes corresponding thereto, may also be hybridized 
to a microarray containing the Staplrylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis ORFs, Escherichia coli, 

10 Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, and Salmonella typhi 

(including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) to gauge the 
homology between the Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequences and the proliferation- 

15 required nucleic acids from other cells or microorganisms. For example, the proliferation-required 
nucleic acid may be from Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejwii, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

20 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

25 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

30 Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the 
proliferation-required nucleotide sequences from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

35 Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or 

homologous nucleic acids are used to identify proliferation-required sequences in an organism other 
than E. coli. In some embodiments of the present invention, the proliferation-required sequences 
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may d trom an organism other than E. coli. The proliferation-required nucleic acids from a cell or 
microorganism other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enter ococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi may be hybridized to the array 
5 under a variety of conditions which permit hybridization to occur when the probe has different 
levels of homology to the nucleotide sequence on the microarray. This would provide an indication 
of homology across the cells or microorganisms as well as clues to other possible essential genes in 
these cells or microorganisms. 

In still another embodiment, the antisense nucleic acids of the present invention (including the 
10 antisensenucehc acids of SEQIDNOs. 8-3795 or homologous antisense nucleic acids) mat iiihibit 
bacterial growth or proliferation can be used as antisense therapeutics for killing bacteria. The 
antisense sequences can be complementary to one of SEQ IDNOs.: 3796-3800, 3806-4860, 5916- 
1 001 2, homologous nucleic acids, or portions thereof. Alternatively, antisense therapeutics can be 
complementary to operons in which proliferation-required genes reside (i.e. the antisense nucleic acid 
1 5 may hybridize to a nucleotide sequence of any gene in the operon in which the proliferation-required 
genes reside). Further, antisense therapeutics can be complementary to a proliferation-required gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 
within a gene), an intergenic sequence (i.e. a sequence between genes), a sequence spanning at least a 
portion of two or more genes, a 5' noncoding region or a 3' noncoding region located upstream or 
20 downstream from the actual sequence that is required for bacterial proliferation or an operon containing 
a proliferation-required gene. 

In addition to therapeutic applications, the present invention encompasses the use of nucleic 
acids complementary to nucleic acids required for proliferation as diagnostic tools. For example, 
nucleic acid probes comprising nucleotide sequences complementary to proliferation-required 
25 sequences that are specific for particular species of cells or microorganisms can be used as probes to 
identify particular microorganism species or cells in clinical specimens. This utility provides a rapid 
and dependable method by which to identify the causative agent or agenls of a bacterial infection. This 
utility would provide clinicians the ability to accurately identify the species responsible for the 
infection and amdminister a compound effective against it. In an extension of this utility, antibodies 
30 generated against proteins translated from mRNA transcribed from proliferation-required sequences 
can also be used to screen for specific cells or microorganisms that produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention include methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using rational drug design. As 
35 discussed in more detail below, in such methods, the structure of the gene product is determined using 
techniques such as x-ray crystallography or computer modeling. Compounds are screened to identify 
those which have a structure which would allow them to interact with the gene product or a portion 
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mer 01 to mnibit its activity. The compounds may be obtained using any of a variety of methods 
familiar to those skilled in the art, including combinatorial chemistry. In some embodiments, the 
compounds may be obtained from a natural product library. In some embodiments, compounds having 
a structure which allows them to interact with the active site of a gene product, such as the active site of 
5 an enzyme, or with a portion of the gene product which interacts with anolher biomolecule to foim a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product. 

The following examples teach the genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
1 0 to limit the scope of the present invention. 

EXAMPLES 

The following examples are directed to the identification and exploitation of genes required for 
proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, proliferartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucleic acids ofSEQ ID NOs.: 8-3795, 
the nucleic acids of SEQ ID NOS.: 3796-3800, 3806-4860, 591 6-10012, or the polypeptides of SEQ ID 
NOs.:3801-3805,4861-5915,10013-14110. Likewise, homologous coding nucleic acids or portions 
thereof, may be used in any of the procedures described below. 
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Genes Identified as Required for Proliferation aS Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis 

Genomic fragments were operably linked to an inducible promoter in a vector and assayed for 
growth inhibition activity. Example 1 describes the examination of a library of genomic fragments 
cloned into vectors comprising inducible promoters. Upon induction with xylose or IPTG, the vectors 
produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
a Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
30 aeruginosa or Enterococcus faecalis gene product such that they interacted with sense mRNA 
produced from various Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis genes and thereby decreased the translation 
efficiency or the level of the sense messenger RNA thus decreasing production of the protein encoded 
by these sense mRNA molecules. In cases where the sense mRNA encoded a protein required for 
35 proliferation, bacterial cells containing a vector from which transcription from the promoter had been 
induced failed to grow or grew at a substantially reduced rate. Additionally, in cases where the 
transcript produced was complementary to at least a portion of a non-translated RNA and where that 
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non-translated RNA was required for proliferation, bacterial cells containing a vector from which 
transcription from the promoter had been induced also failed to grow or grew at a substantially reduced 
rate. 

EXAMPLE 1 

5 Inhibition o f Bacterial Proliferation after Induction of Antisense Expression 

Nucleic acids involved in proliferation of Staphylococcus aureus, Salmonella typhimurium, 
and Klebsiella pneumoniae were identified as follows. Randomly generated fragments of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
or Enterococcusfaecalis genomic DNA were transcribed from inducible promoters. 
1 0 In the case of Staphylococcus aureus, a novel inducible promoter system, XylT5, 

comprising a modified T5 promoter fused to the xylO operater from the xylA promoter of 
Staphylococcus aureus was used. The promoter is described in U.S. Provisional Patent Application 
Serial Number 60/259,434. Transcription from this hybrid promoter is inducible by xylose. 
Randomly generated fragments of Salmonella typhimurium genomic DNA were 
15 transcribed from an IPTG inducible promoter in pLEXSBA (Krause et al., J. Mol. Biol. 274: 365 
(1 997) or a derivative thereof. Randomly generated fragements of Klebsiella pneumoniae genomic 
DNA were expressed from an IPTG inducible promoter in pLEX5BA-Kan. To construct 
pLEX5BA-kan, pLEX5BA was digested to completion with Claim order to remove the bla gene. 
Then the plasmid was treated with a partial Notl digestion and blunted with T4 DNA polymerase. A 
20 3.2 kbp fragment was then gel purified and ligated to a blunted 1 .3 kbp kan gene from pKanrc. Kan 
resistant transformants were selected on Kan plates. Orientation of the kan gene was checked by 
Smal digestion. A clone, which had the kan gene in the same orientation as the bla gene, was used 
to identify genes required for proliferation of Klebsiella pneumoniae. 

Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were trancribed 
25 from a two-component inducible promoter system. Integrated on the chromosome was the T7 RNA 
polymerase gene regulated by lacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. Gene 1 1 1 :35- 
41). On a separate plasmid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, 
was fused with a lacO operator followed by a multiple cloning site. 

Should the genomic DNA downstream of the promoter contain, in an antisense orientation, 
30 at least a portion of an mRNA or a non-translated RNA encoding a gene product involved in 

proliferation, then induction of transcription from the promoter will result in detectable inhibition of 
proliferation. 

In the case of Staphylococcus aureus, a shotgun library of Stapfrylococcus aureus genomic 
fragments was cloned into the vector pXyIT5-Pl 5a, which harbors the XylT5 inducible promoter. 
35 The vector was linearized at a unique BamM site immediately downstream of the XyIT5 

promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Staphylococcus aureus strain RN450 
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was fully digested with the restriction enzyme Sau3A , or , alternatively, partially digested with 
DNase I and "blunt-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
5 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetentl?. coli strain XLl-Blue MRF* 
(Stratagene) and plated on LB medium with supplemented with carbenicillin at 100 |ug/ml. 
Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

1 0 The purified library was then transformed into electrocompetent Staphylococcus aureus 

RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) + chloramphenicol at 15 ng/ml (LBG+CM15 medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 well culture dishes. Each well contained lOOjLtl of LBG + CM15 liquid medium. 

15 Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was robotically gridded 
onto solid LBG + CM15 medium with or without 2% xylose. Gridded plates were incubated 16 
hours at 37°C, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 

20 able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 

analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM15, and were incubated for t6 
hours at 37°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 3 84 well array 

25 and then gridded onto media containing 2% xylose or media lacking xylose. After growth for 16 
hours at 37°C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 

30 serial dilution of 1 0 4 or less on the xylose plate and grow at a serial dilution of 10 8 or less on the 
non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimurium and Klebsiella pneumoniae growth curves were carried out by 
back diluting cultures 1 :200 into fresh media containing 1 mM IPTG or media lacking IPTG and 

3 5 measuring the OD 450 every 3 0 minutes (min). To study the effects of transcriptional induction on solid 
medium, 10 2 , 10 3 , 10 4 , 10 5 , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared. 
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Aliquots of from 0.5 to 3 jil of these dilutions were spotted on selective agar plates with or without 1 
mM IPTG. After overnight incubation, the plates were compared to assess the sensitivity of the clones 
to IPTG. 

Nucleic acids involved in proliferation of Pseiidomonas aeruginosa were identified as 
5 follows. Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were 

transcribed from a two-component inducible promoter system. Integrated on the chromosome was 
the T7 RNA polymerase gene regulated by lacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. 
Gene 1 1 1 :35-41). On an expression plasmid there was a T7 gene 10 promoter, which is transcribed 
by T7 RNA polymerase, fused with a lacO operator followed by a multiple cloning site. 

1 0 Transcription from this hybrid promoter is inducible by IPTG. Should the genomic DNA 

downstream of the promoter contain, in an antisense orientation, at least a portion of an mRNA 
encoding a gene product involved in proliferation, then induction of expression from the promoter 
will result in detectable inhibition of proliferation. 

A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned into the 

15 vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the UlacO inducible 

promoter. The vector was linearized at a unique Smal site immediately downstream of the UlacO . 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Pseudomonas aeruginosa strain 
PAOl was partially digested with DNase I and "blunt-ended" by incubating with T4 DNA 

20 polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1 , and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent£ coli strain XL 1 -Blue MRF' 
(Stratagene) and plated on LB medium with carbenicillin at 100 g/ml or Streptomycin 1 00 g/ml. 

25 Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Pseudomonas aeruginosa 
strain PAO 1 . Resulting transformants were plated on LB agar with carbenicillin at 1 00 g/ml or 
Streptomycin 40 g/ml in order to generate 100 to 150 platings at 500 colonies per plating. The 

30 colonies were subjected to robotic picking and arrayed into wells of 384 well culture dishes. Each 
well contained 100 1 of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well 
dishes were incubated 16 hours at room temperature, and each well was robotically gridded onto 
solid LB + CB100 or Streptomycin 40 medium with or without 1 raM IPTG. Gridded plates were 
incubated 1 6 hours at 37°C, and then manually scored for arrayed colonies that were growth- 

35 compromised in the presence of IPTG. 

Arrayed colonies that were growth-sensitive on medium containing 1 mM IPTG, yet were 
able to grow on similar medium lacking IPTG, were subjected to further growth sensitivity analysis 
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as follows: Colonies from the plate lacking IPTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CB100 or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 
and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
5 3 84 well array and then gridded onto media with and without 1 mM IPTG. After growth for 1 6 
hours at 37°C, the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 
dilution on the non-IPTG plate were given a score based on the differential, i.e. should the clone 
1 0 grow at a serial dilution of 1 0 4 or less on the IPTG plate and grow at a serial dilution of 1 0 8 or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 
Pseadomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 
1 5 those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of Rfaecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEF14, 
which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 
20 Should the genomic DNA downstream of the promoter contain, in an antisense orientation, at least 
a portion of a mRNA encoding a gene product involved in proliferation, then induction of 
expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library of Rfaecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEF14, which harbor xylose inducible promoters. The vector was linearized at a unique Smal 
25 site immediately downstream of the promoter/operator. The linearized vector was treated with 
alkaline phosphatase to prevent reclosure of the linearized ends. Genomic DNA isolated from E. 
faecalis strain OG1RF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
selected by gel purification. The size-selected genomic fragments were added to the linearized and 
30 dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent E. coli strain TOP 10 cells 
(Invitrogen) and plated on LB medium with erythromycin (Erm) at 150 ng/ml. Resulting colonies 
numbering 5 x 10 5 or greater were scraped and combined, and were then subjected to plasmid 
purification. 

3 5 The purified library was then transformed into electrocompetent E. faecalis strain OG 1 RF. 

Resulting transformants were plated on Todd-Hewitt (TH) agar with erythromycin at 10 H-g/ml in 
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order to generate 100 to 150 platings at 500 colonies per plating. The colonies were subjected to 
robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 jil of 
THB + Erm 10 ng/ml. Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
5 Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growth-compromised in the presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 
able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 

10 individual wells of a 96 well culture dish containing THB + Erm 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. After growth for 16 hours at 37°C, the arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 

15 media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 

20 in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted E. 
faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

25 It will be appreciated that other restriction enzymes and other endonucleases or 

methodologies may be used to generate random genomic fragments. In addition, random genomic 
fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Sequence Determination of Identified Clones Transribing Nucleic Acid Fragments with 
Detrimental Effects on Staphylococcus aureus. Salmonella typhimurium. Klebsiella pneumoniae^ 
Pseudomonas aeruginosa or Enterococcus faecalis Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. Staphylococcus 
aureus were grown in standard laboratory media (LB or TB with 15 ug/ml Chloramphenicol to 
select for the plasmid). Growth was carried out at 37°C overnight in culture tubes or 2 ml deep 
well microtiter plates. 

1 0 Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 

centrifuged and the cell pellets resuspended in 1 .5 mg/ml solution of lysostaphin (20 u.l/ml of 

original culture) followed by addition of 250 \i\ of resuspension buffer (Qiagen). Alternatively, cell 

pellets were resuspended directly in 250 \xl of resuspension buffer (Qiagen) to which 5-20 uJ of a 1 

mg/ml lysostaphin solution were added. 
1 5 DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep kits according 

to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 jliI of Qiagen purified plasmid was put into a total reaction volume of 25 ul Qiagen Hot 

Start PCR mix. For Stapliylococcus aureus, the following primers were used in the PCR reaction: 
20 P XylT5F: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 2) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 

For Salmonella typhimurium and Klebsiella pneumoniae the following primers were used: 

5' - TGTTTTATCAGACCGCTT- 3' (SEQ ID NO: 2) and 
25 5'-ACAATTTCACACAGCCTC-3' (SEQ ID NO: 4) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 95° C 15min 

Step 2. 94° C 45 sec 

Step 3. 54° C 45 sec 
30 Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
35 instructions. 
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For Pseudomonas aeruginosa, plasmids from transformant colonies that received a dilution 

plating score of "2" or greater were isolated to obtain the genomic DNA insert responsible for 

growth inhibition as follows. Pseudomonas aeruginosa were grown in standard laboratory media 

(LB with carbenicillin at 1 00 g/ml or Streptomycin 40 g/ml to select for the plasmid). Growth 
5 was carried out at 30°C overnight in 100 ul culture wells in microtiter plates. To amplify insert 

DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start PCR mix. PCR reactions were in 96 

well microtiter plates. For plasmid pEP5S the following primers were used in the PCR reaction: 

T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQIDNO: 5) 

pStrA3: ATAATCGAGCATGAGTATCATACG (SEQ ID NO: 6) 
1 0 PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 95° C 15min 

Step 2. 94° C 45 sec 

Step 3. 54° C 45 sec 

Step 4. 72° C 1 minute 
15 Step5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

20 The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the sequencing reaction: 

T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 7) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 94°C15min 
25 Step 2. 96° CIO sec 

Step 3. 50° C 5 sec 

Step 4. 60C4min 

Step 5. Return to step 2 5 24 times 

Step 6. 4° C hold 

30 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

For E. faecalis, plasmids from transformant colonies that received a dilution plating score 
of "2" or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. Kfaecalis were grown in THB 10 \xg/ml Erm at 30°C overnight in 100 ul culture wells 
35 in microtiter plates. To amplify insert DNA 2 ul of culture were placed into 25 ^1 Qiagen Hot Start 
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PCR mix. PCR reactions were in 96 well microtiter plates. The following primers were used in the 
PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) and the 
pEP/pAKl primer. 

5 PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
Step 3. 54° C 45 sec 
Step 4. 72° C 1 minute 
10 Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

Hie PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

15 The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 94° C 15min 
20 Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60°C4min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

25 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 
automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
identified inserts are listed in Table IA and discussed below. 
30 EXAMPLE 3 

Comparison Of Isolated Nucleic Acids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Staphylococcus aureus, 
Salmonella typhimuriwn, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis obtained from the expression vectors discussed above were compared to known sequences 
3 5 from Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, Pseudomonas 

aeruginosa or Enterococcus faecalis and other microorganisms as follows. First, to confirm that 
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each clone originated from one location on the chromosome and was not chimeric, the nucleotide 
sequences of the selected clones were compared against the Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis genomic 
sequences to align the clone to the correct position on the chromosome. The NCBI BLASTN v 
5 2.0.9 program was used for this comparison, and the incomplete Staphylococcus aureus genomic 
sequences licensed from TIGR, as well as the NCBI nonredundant GenBank database were used as 
the source of genomic data. Salmonella typhimurium sequences were compared to sequences 
available from the Genome Sequencing Center (http^/genome.wustl.edu/gsc/salmonella.shtml),and 
the Sanger Centre (http://www.sanger.ac.uk/projects/S__typhi). Pseudomonas aeruginosa sequences 
1 0 were compared to a proprietary database and the NCBI GenBank database. The E. faecalis sequences 
were compared to a proprietary database. 

The BLASTN analysis was performed using the default parameters except that the filtering 
was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

1 5 In general, antisense molecules and their complementary genes are identified as follows. 

First, all possible full length open reading frames (ORFs) are extracted from available genomic 
databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by Incyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 

20 analysis. If databases are incomplete with regard to the bacterial genome of interest, it is not 

necessary to extract all ORFs in the genome but only to extract the ORFs within the portions of the 
available genomic sequences which are complementary to the clones of interest. Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 

25 the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 
SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corresponding to genes encoding non-translated RNAs. 

30 In order to generate the gene identification data compiled in Table IB, each of the cloned 

nucleic acid sequences discussed above corresponding to SEQ ID NO.s 8-3795 was used to identify 
the corresponding Staplrylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis ORFs in the PathoSeq v.4.1 (March 2000 
release) database of microbial genomic sequences. For this purpose, the NCBI BLASTN 2.0.9 

35 computer algorithm was used. The default parameters were used except that filtering was turned 
off. The default parameters for the BLASTN and BLASTX analyses were: 
Expectation value (e)=10 
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Alignment view options: pairwise 

Filter query sequence (DUST with BLASTN, SEG with others)=T 
Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 
5 X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 

Show GFs in deflines=F 

Penalty for a nucleotide mismatch (BLASTN only)=-3 

Reward for a nucleotide match (BLASTN only)=l 

Number of one-line descriptions (V)=500 
10 Number of alignments to show (B)=250 

Threshold for extending hits=default 

Perform gapped alignment (not available with BLASTX)=T 

Query Genetic code to use=l 

DB Genetic code (for TBLASTfnx] only=l 
1 5 Number of processors to use=l 

SeqAlign file 

Believe the query defline=F 
Matrix=BLOSUM62 
Word Size= default 
20 Effective length of the database (use zero for the real size)=0 

Number of best hits from a region to keep=100 
Length of region used to judge hits=20 

Effective length of the search space (use zero for the real size)=0 
Query strands to search against database (fqr BLAST[nx] and TBLASTX), 3 is both, 1 is 
25 top, 2 is bottom=3 

Produce HTML output=F 

Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private data sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 

30 the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas.comy 
For Klebsiella pneumoniae, Staphylococcus aureus, Streptococcus pneumoniae and Salmonella 
typhi t genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 451 Bishop 
St, N.W., Suite B, Atlanta, GA, 30318, USA. 

35 Antisense clones were identified as those clones for which transcription from the inducible 

promoter would result in the expression of an RNA antisense to a complementary ORF, intergenic 
or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table IA. ORFs complementary to the antisense nucleic acids, and 
their encoded polypeptides, are listed in Table IB. 

40 The gene descriptions in the PathoSeq database derive from annotations available in the 

public sequence databases described above. Where a clone was found to share significant sequence 
identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table I A lists the SEQ ID NOs. and clone names of the inserts which inhibited proliferation 

45 and the organism in which the clone was identified. This information was used to identify the 
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ORFs (SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) whose gene products (SEQ ID NOs. 
3801-3805, 4861-5915, 10013-141 10) were inhibited by the nucleic acids comprising the 
nucleotide sequences of SEQ ID NOs. 8-3795. Table IB lists the clone name, the SEQ ID NO. of 
the antisense clone (in the column labelled Clone SEQ ID), the PathoSeq Locus containing the 
5 clone, the SEQ ID of the ORF identified in PathoSeq (in the column labelled Gene Seq ID 

(protein), the refined full length gene (column labelled genemarked gene), and the SEQ ID NO of 
the protein encoded by the refined full length gene (column labelled full length ORF protein SEQ 
ID). 

Table IC provides a cross reference between PathoSeq Gene Locus listed in Table IB, the 
1 0 SEQ ID NOs. of the PathoSeq proteins and the SEQ ID NOs. of the nucleic acids which encode 
them. 

It will be appreciated that ORFs may also be identified using databases other than 
PathoSeq. For example, the ORFs may be identified using the methods described in U.S. 
Provisional Patent Application Serial Number 60/191,078, filed March 21, 2000. 

15 EXAMPLE4 

Identification of Genes and their Conesponding Operons Affected bv Antisense Inhibition 
Once the genes involved in Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis proliferation are identified as 
described above, the operons in which these genes lie may be identified by comparison with known 

20 microbial genomes. Since bacterial genes are transcribed in a polycistronic manner, the antisense 

inhibition of a single gene in an operon might affect the expression of all the other genes on the operon 
or the genes downstream from the single gene identified. Accordingly, each of the genes contained 
within an operon may be analyzed for their effect on proliferation. 

Operons are predicted by looking for all adjacent genes in a genomic region that lie in the 

25 same orientation with no large noncoding gaps in between. First, full-length ORFs complementary 
to the antisense molecules are identified as described above. Adjacent ORFs are then identified and 
their relative orientation determined either by directly analyzing the genomic sequences 
surrounding the ORFs complementary to the antisense clones or by extracting adjacent ORFs from 
the collection obtained through whole genome ORF analysis described above followed by ORF 

30 alignment. Operons predicted in this way may be confirmed by comparison to the arrangement of 
the homologous nucleic acids in the Bacillus subtilis complete genome sequence, as reported by the 
genome database compiled at Institut Pasteur Subtilist Release R15.1 (June 24, 1999) which can be 
found at http://bioweb.pasteur.fr/GenoList/SubtiList/ . The Bacillus subtilis genome is the only fully 
sequenced and annotated genome from a Gram-positive microorganism, and appears to have a high 

35 level of similarity to Staphylococcus aureus both at the level of conservation of gene sequence and 
genomic organization including operon structure. Operons for Salmonella typhimurium and 
Klebsiella pneumoniae may be identified by comparison with E. coli, Haemophilus, or 
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Pseudomonas sequences. The Pseudomonas aeruginosa web site (http://www.pseudomonas.com) 
can also be used to help predict operon organization in this bacterium. 

Extensive DNA sequences of Salmonella typhimurium are available through the Salmonella 
Genome Center (Washington University, St. Louis, MO) the Sanger Centre (United Kingdom) and 
5 the PathoSeq database (Incyte ). Annotation of some of the DNA sequences in some of the 

aforementioned databases is lacking, but comparisons may be made to £ coli using tools such as 
BLASTX. 

Public or proprietary databases may be used to analyzed E.faecalis sequences as well as 

sequences from the organisms listed above. 
10 The results of such an analysis as applied to clone number S1M10000001A05 from 

Staphylococcus aureus are listed in Table II. Table II lists the SEQ ID NOs. of the Staphylococcus 

aiweus genes involved in proliferation, the SEQ ID NOs. of the proteins encoded by these genes, 

and the clone name containing the nucleic acid which inhibits Staphylococcus aureus proliferation. 

In addition, Table II lists those other genes located on the operon included in the Staphylococcus 
1 5 aureus genomic sequence determined as described above. For each of the genes described in Table 

II, the microorganism containing the most closely related homolog, identified in one of the public 

databases, is also indicated in Table II. 

TABLE II 

20 : 



DNA 
SeqID 


Protein 
SeqID 


Molecule 
number 


Clone name 


Gene 


Organism used for 
identification of 
gene 


3796 


3801 


SaXAOOl 


S1M1 0000001 AOS 


ytml 


B. subtilis 


3797 


3802 






nirR 


S. carnosus 


3798 


3803 






nirB 


S. carnosus 


3799 


3804 






nirD 


S. carnosus 


3800 


3805 






sirB 


S. carnosus 



The preceding analyses may be conducted for each of the sequences which are listed in 
Table IA which inhibit proliferation and the ORFs listed in Table IB and Table IC. Once the full 
length ORFs and/or the operons containing them have been identified using the methods described 

25 above, they can be obtained from a genomic library by performing a PCR amplification using 
primers at each end of the desired sequence. Those skilled in the art will appreciate that a 
comparison of the ORFs to homologous sequences in other cells or microorganisms will facilitate 
confirmation of the start and stop codons at the ends of the ORFs. 

In some embodiments, the primers may contain restriction sites which facilitate the 

30 insertion of the gene or operon into a desired vector. For example, the gene may be inserted into an 
expression vector and used to produce the proliferation-required protein as described below. Other 
methods for obtaining the full length ORFs and/or operons are familiar to those skilled in the art. 
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For exmaple, natural restriction sites may be employed to insert the full length ORFs and/or 
operons into a desired vector. 

EXAMPLES 

Identificatio n of Individual Genes within an Operon Required for Proliferation 
5 The following example illustrates a method for determining if a targeted gene within an 

operon is required for cell proliferation by replacing the targeted allele in the chromosome with an 
in-frame deletion of the coding region of the targeted gene. 

Deletion inactivation of a chromosomal copy of a gene in Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
1 0 Escherichia coli t Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi can be accomplished by integrative gene replacement. The principles of this 
method were described in Xia, M., et al. 1999 Plasmid 42:144-149 and Hamilton, C. M., et al 
1989. J. Bacteriol 171: 4617-4622. A similar gene disruption method is available for Pseudomonas 
aeruginosa, except the counter selectable marker is sacB (Schweizer, H. P., Klassen, T. and Hoang, 
15 T. (1996) Mol. Biol, of Pseudomonas. ASM press, 229-237). In this approach, a mutant allele of 
the targeted gene is constructed by way of an in-frame deletion and introduced into the 
chromosome using a suicide vector. This results in a tandem duplication comprising a deleted 
(null) allele and a wild type allele of the target gene. Cells in which the vector sequences have been 
deleted are isolated using a counter-selection technique. Removal of the vector sequence from the 
20 chromosomal insertion results in either restoration of the wild-type target sequence or replacement 
of the wild type sequence with the deletion (null) allele. E. faecalis genes can be disrupted using a 
suicide vector that contains an internal fragment to a gene of interest. With the appropriate selection 
this plasmid will homologously recombine into the chromosome (Nallapareddy, S. R., X. Qin, G. 
M. Weinstock, M. Hook, B. E. Murray. 2000. Infect. Immun. 68:52 1 8-5224). 
25 The resultant population of Staphylococcus aureus; Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi colonies can then be 
evaluated to determine whether the target sequence is required for proliferation by PCR 
amplification of the affected target sequence. If the targeted gene is not required for proliferation, 
30 then PCR analysis will show that roughly equal numbers of colonies have retained either the wild- 
type or the mutant allele. If the targeted gene is required for proliferation, then only wild-type 
alleles will be recovered in the PCR analysis. 

The method of cross-over PCR is used to generate the mutant allele by amplification of 
nucleotide sequences flanking but not including the coding region of the gene of interest, using 
35 specifically designed primers such that overlap between the resulting two PCR amplification 

products allows them to hybridize. Further PCR amplification of this hybridization product using 
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primers representing the extreme 5' and 3' ends can produce an amplification product containing an 
in-frame deletion of the coding region but retaining substantial flanking sequences. 

Vox Staphylococcus aureus, this amplification product is subcloned into the suicide vector 
pSA3182 (Xia, M., et al. 1999 Plasmid 42:144-149) which is host-dependent for autonomous 
5 replication. This vector includes a tetC tetracycline-resistance marker and the origin of replication 
of the well-known Staphylococcus aureus plasmid pT181 (Mojumdar, M and Kahn, S.A., 
Characterisation of the Tetracycline Resistance Gene of Plasmid pTl 81, J. Bacteriol. 1 70: 5522 
(1988)).. The vector lacks the repC gene which is required for autonomous replication of the vector 
at the pTl 8 1 origin. This vector can be propagated in a Staphylococcus aureus host strain such as 

10 SA3528, which expresses repC in trans. Once the amplified truncated target gene sequence is 
cloned and propagated in the pSA3 1 82 vector, it can then be introduced into a repC minus strain 
such as RN4220 (Kreiswirth, B.N. et al., The Toxic Shock Syndrome Exotoxin Structural Gene is 
Not Detectably Transmitted by a Prophage, Nature 305:709-712 (1983)) by electroporation with 
selection for tetracycline resistance. In this strain, the vector must integrate by homologous 

15 recombination at the targeted gene in the chromosome to impart drug resistance. This results in a 
inserted truncated copy of the allele, followed by pSA3182 vector sequence, and finally an intact 
and functional allele of the targeted gene. 

Once a tetracycline resistant Staphylococcus aureus strain is isolated using the above 
technique and shown to include truncated and wild-type alleles of the targeted gene as described 

20 above, a second plasmid, pSA7592 (Xia, M., et al. 1999 Plasmid 42: 144-149) is introduced into the 
strain by electroporation. This gene includes an erythromycin resistance gene and a repC gene that 
is expressed at high levels. Expression of repC in these transformants is toxic due to interference of 
normal chromosomal replication at the integrated pT181 origin of replication. This selects for 
strains that have removed the vector sequence by homologous recombination, resulting in either of 

25 two outcomes: The selected cells either possess a wild-type allele of the targeted gene or a gene in 
which the wild-type allele has been replaced by the engineered in-frame deletion of the truncated 
allele. 

PCR amplification can be used to determine the genetic outcome of the above process in 
the resulting erythromycin resistant, tet sensitive transformant colonies. If the targeted gene is not 
30 required for cellular replication, then PCR evidence for both wild-type and mutant alleles will be 
found among the population of resultant transformants. However, if the targeted gene is required 
for cellular proliferation, then only the wild-type form of the gene will be evident among the 
resulting transformants. 

Similarly, for Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
35 or Enterococcus faecal is, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi the PCR products containing the mutant allele of the 
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target sequence may be introduced into an appropriate knockout vector and cells in which the wild 
type target has been disrupted are selected using the appropriate methodology. 

The above methods have the advantage that insertion of an in-frame deletion mutation is far 
less lik ly to cause downstream polar effects on genes in the same operon as the targeted gene. 
5 However, it will be appreciated that other methods for disrupting Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi genes which are familiar to those skilled in the art may also be used. 

Each gene in the operon may be disrupted using the methodology above to determine 
1 0 whether it is required for proliferation. 

EXAMPLE 6 

Expression of the Proteins Encoded bv Genes Identified as 

Required for Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae. 
Pseudomonas aeruginosa. Enterococcus faecalis. Escherichia coll Enterococcus faecalis. 
15 Haemophilus influenzae, Helicobacter pylori or Salmonella typhi Proliferation 

The following is provided as one exemplary method to express the proliferation-required 

proteins idenfied as described above. The proliferation-required proteins may be expressed using any 

of the bacterial, insect, yeast, or mammalian expression systems known in the art. In some 

embodiments, the proliferation-required proteins encoded by the identified nucleotide sequences 

20 described above (including the proteins of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 
encoded by the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 are expressed 
using expression systems designed either for E. coli or for Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . First, the 

25 initiation and termination codons for the gene are identified. If desired, methods for improving 
translation or expression of the protein are well known in the art. For example, if the nucleic acid 
encoding the polypeptide to be expressed lacks a methionine codon to serve as the initiation site, a 
strong Shine-Delgarno sequence, or a stop codon, these nucleotide sequences can be added. Similarly, 
if the identified nucleic acid lacks a transcription termination signal, this nucleotide sequence can be 

30 added to the construct by, for example, splicing out such a sequence from an appropriate donor 

sequence. In addition, the coding sequence may be operably linked to a strong constitutive promoter 
or an inducible promoter if desired. The identified nucleic acid or portion thereof encoding the 
polypeptide to be expressed is obtained by, for example, PCR from the bacterial expression vector or 
genome using oligonucleotide primers complementary to the identified nucleic acid or portion thereof 

3 5 and containing restriction endonuclease sequences appropriate for inserting the coding sequences into 
the vector such that the coding sequences can be expressed from the vector's promoter. Alternatively, 
other conventional cloning techniques may be used to place the coding sequence under the control of 
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the promoter. Insom embodiments, a termination signal may be located downstream of the coding 
sequence such that transcription of the coding sequence ends at an appropriate position. 

Several expression vector systems for protein expression in E. coli are well known and 
available to those knowledgeable in the art. The coding sequence may be inserted into any of these 
5 vectors and placed under the control of the promoter. The expression vector may then be 
transformed into DH5a or some other & coli strain suitable for the over expression of proteins. 

Alternatively, an expression vector encoding a protein required for proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae,Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

1 0 Helicobacter pylori, or Salmonella typhi may be introduced into Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa,Enterococcus faecalis, Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , 
Protocols for introducing nucleic acids into these organisms are well known in the art. For example, 
the protocols described in J.CLee "Electroporation of Staphylococci" from Methods in Molecular 

15 Biology vol 47: Electroporation Protocols for Microorganisms Edited by : J.A. Nickoloff Humana 
Press Inc., Totowa, NJ. pp209-216, may be used to introduce nucleic acids into Staphylococcus 
aureus. Nucleic acids may also be introduced into Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis using methods familiar to those skilled in the 
art. Positive transfonnants are selected after growing the transformed cells on plates containing an 

20 antibiotic to which the vector confers resistance. In one embodiment, Staphylococcus aureus is 
transformed with an expression vector in which the coding sequence is operably linked to the T5 
promoter containing a xylose operator such that expression of the encoded protein is inducible with 
xylose. 

In one embodiment, the protein is expressed and maintained in the cytoplasm as the native 
25 sequence. In an alternate embodiment, the expressed protein can be modified to include a protein 
tag that allows for differential cellular targeting, such as to the periplasmic space of Gram-negative 
or Gram-positive expression hosts or to the exterior of the cell (i.e., into the culture medium). In 
some embodiments, the osmotic shock cell lysis method described in Chapter 16 of Current 
Protocols in Molecular Biology, Vol. 2, (Ausubel, et al., Eds.) John Wiley & Sons, Inc. (1997) may 
30 be used to liberate the polypeptide from the cell. In still another embodiment, such a protein tag 
could also facilitate purification of the protein from either fractionated cells or from the culture 
medium by affinity chromatography. Each of these procedures can be used to express a proliferation- 
required protein. 

Expressed proteins, whether in the culture medium or liberated from the periplasmic space or 
35 the cytoplasm, are then purified or enriched from the supernatant using conventional techniques such as 
ammonium sulfate precipitation, standard chromatography, immunoprecipitation, 
immunochromatography, size exclusion chromatography, ion exchange chromatography, and HPLC. 
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Alternatively, the polypeptide may be secreted from the host cell in a sufficiently enriched or pure state 
in the supernatant or growth media of the host cell to permit it to be used for its intended purpose 
without further enrichment. The purity of the protein product obtained can be assessed using 
techniques such as SDS PAGE, which is a protein resolving techniqu well known to those skilled in 
5 the art. Coomassie, silver staining or staining with an antibody are typical methods used to visualize 
the protein of interest 

Antibodies capable of specifically recognizing the protein of interest can be generated using 
synthetic peptides using methods well known in the art. See, Antibodies: A Laboratory Manual, 
(Harlow and Lane, Eds,) Cold Spring Harbor Laboratory (1 98 8). For example, 1 5-mer peptides having 

10 an amino acid sequence encoded by the appropriate identified gene sequence of interest or portion 
thereof can be chemically synthesized. The synthetic peptides are injected into mice to generate 
antibodies to the polypeptide encoded by the identified nucleic acid sequence of interest or portion 
thereof. Alternatively, samples of the protein expressed from the expression vectors discussed above 
can be purified and subjected to amino acid sequencing analysis to confirm the identity of the 

1 5 recombinantly expressed protein and subsequently used to raise antibodies. An Example describing in 
detail the generation of monoclonal and polyclonal antibodies appears in Example 7. 

The protein encoded by the identified nucleic acid of interest or portion thereof can be purified 
using standard immunochromatography techniques. In such procedures, a solution containing the 
secreted protein, such as the culture medium or a cell extract, is applied to a column having antibodies 

20 against the secreted protein attached to the chromatography matrix. The secreted protein is allowed to 
bind the immunochromatography column. Thereafter, the column is washed to remove non- 
specifically bound proteins. The specifically-bound secreted protein is then released from the column 
and recovered using standard techniques. These procedures are well known in the art. 

In an alternative protein purification scheme, the identified nucleic acid of interest or portion 

25 thereof can be incorporated into expression vectors designed for use in purification schemes employing 
chimeric polypeptides. In such strategies the coding sequence of the identified nucleic acid of interest 
or portion thereof is inserted in-frame with the gene encoding the other half of the chimera. TTie other 
half of the chimera can be maltose binding protein (MBP) or a nickel binding polypeptide encoding 
sequence. A chromatography matrix having maltose or nickel attached thereto is then used to purify 

30 the chimeric protein. Protease cleavage sites can be engineered between the MBP gene or the nickel 
binding polypeptide and the identified expected gene of interest, or portion thereof. Thus, the two 
polypeptides of the chimera can be separated from one another by protease digestion. 

One useful expression vector for generating maltose binding protein fusion proteins is pMAL 
(New England Biolabs), which encodes the malE gene. In the pMal protein fusion system, the cloned 

35 gene is inserted into a pMal vector downstream from the ?nalE gene. This results in the expression of 
an MBP-fusion protein. The fusion protein is purified by affinity chromatography. These techniques 
as described are well known to those skilled in the art of molecular biology. 
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EXAMPLE 7 

Production of an Antibody to an isolated Staphylococcus aureus. Salmonella tvphimuriunt Klebsiella 
pneumoniae, Pseitdomonas aeruginosa JSnterococcus faecalis.Escherichia coli. Enterococcus 
faecalis, Haemophilus in fluenzae. Helicobacter pylori or Salmonella typhi Protein 
5 Substantially pure protein or polypeptide (including one of the polypeptides of SEQ ID NOs.: 

3801-3805,4861-5915, 10013-141 10) is isolated from the transformed cells as described in Example 6. 
The concentration of protein in the final preparation is adjusted, for example, by concentration on a 
10,000 molecular weight cut off AMCON filter device (Millipore, Bedford, MA), to the level of a few 
micrograms/ml . Monoclonal or polyclonal antibody to the protein can then be prepared as follows: 

1 0 Monoclonal Antibody Production by Hy bridoma Fusion 

Monoclonal antibody to epitopes of any of the peptides identified and isolated as described can 
be prepared from murine hybridomas according to the classical method of Kohler, G. and Milstein, C, 
Nature 256:495 (1975) or any of the well-known derivative methods thereof. Briefly, a mouse is 
repetitively inoculated with a few micrograms of the selected protein or peptides derived therefrom 

1 5 over a period of a few weeks. The mouse is then sacrificed, and the antibody-producing cells of the 
spleen isolated. The spleen cells are fused by means of polyethylene glycol with mouse myeloma cells, 
and the excess unfused cells are destroyed by growth of the system on selective medium comprising 
aminopterin (HAT medium). The successfully-fused cells are diluted and aliquots of the dilution 
placed in wells of a microtiter plate where growth of the culture is continued. Antibody-producing 

20 clones are identified by detection of antibody in the supernatant fluid of the wells by immunoassay 

procedures, such as ELISA, as described by Engvall, E., "Enzyme immunoassay ELISA and EMIT," 
Meth. EnzymoL 70:4 19 (1980), and derivative methods thereof. Selected positive clones can be 
expanded and their monoclonal antibody product harvested for use. Detailed procedures for 
monoclonal antibody production are described in Davis, L. et al. Basic Methods in Molecular Biology 

25 Elsevier, New York. Section 2 1-2. 

Polyclonal Antibody Production by Immunization 

Polyclonal antiserum containing antibodies to heterogeneous epitopes of a single protein or a 
peptide can be prepared by immunizing suitable animals with the expressed protein or peptides derived 
therefrom described above, which can be unmodified or modified to enhance immunogenicity. 

30 Effective polyclonal antibody production is affected by many factors related both to the antigen and the 
host species. For example, small molecules tend to be less immunogenic than larger molecules and can 
require the use of carriers and adjuvant. Also, host animals vary in response to site of inoculations and 
dose, with both inadequate or excessive doses of antigen resulting in low titer antisera. Small doses (ng 
level) of antigen administered at multiple intradermal sites appears to be most reliable. An effective 

35 immunization protocol for rabbits can be found in Vaitukaitis, J. et al. J. Clin* Endocrinol. Metab. 
33:988-991 (1971). 
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Booster injections can be given at regular intervals, and antiserum harvested when antibody 
titer thereof, as detennined semi-quantitatively, for example, by double immunodiffusion in agar 
against known concentrations of the antigen, begins to fall. See, for example, Ouchterlony, O. et al., 
Chap. 19 in: Handbook of Experimental Immunology D. Wier (ed) Blackwell (1973). Plateau 
5 concentration of antibody is usually in the range of 0.1 to 0.2 mg/ml of serum (about 12 uM). Affinity 
of the antisera for the antigen is determined by preparing competitive binding curves, as described, for 
example, by Fisher, D., Chap. 42 in: Manual of Clinical Immunology, 2d Ed. (Rose and Friedman, 
Eds.) Amer. Soc. For Microbiol., Washington, D.C. (1980). 

Antibody preparations prepared according to either protocol are useful in quantitative 
1 0 immunoassays which determine concentrations of antigen-bearing substances in biological samples; 
they are also used semi-quantitatively or qualitatively to identify the presence of antigen in a biological 
sample. The antibodies can also be used in therapeutic compositions for killing bacterial cells 
expressing the protein. 

EXAMPLE 8 

15 Screening Chemical Libraries 

A. Protein-Based Assays 

Having isolated and expressed bacterial proteins shown to be required for bacterial 
proliferation, the present invention further contemplates the use of these expressed target proteins in 
assays to screen libraries of compounds for potential drug candidates. The generation of chemical 

20 libraries is well known in the art. For example, combinatorial chemistry can be used to generate a 

library of compounds to be screened in the assays described herein. A combinatorial chemical library 
is a collection of diverse chemical compounds generated by either chemical synthesis or biological 
synthesis by combining a number of chemical "building block" reagents. For example, a linear 
combinatorial chemical library such as a polypeptide library is formed by combining amino acids in 

25 every possible combination to yield peptides of a given length. Millions of chemical compounds 

theoretically can be synthesized through such combinatorial mixings of chemical building blocks. For 
example, one commentator observed that the systematic, combinatorial mixing of 1 00 interchangeable 
chemical building blocks results in the theoretical synthesis of 1 00 million tetrameric compounds or 1 0 
billion pentameric compounds. (Gallop et al., "Applications of Combinatorial Technologies to Drug 

3 0 Discovery, Background and Peptide Combinatorial Libraries," Journal of Medicinal Chemistry, Vol. 
37, No. 9, 1233-1250 (1994). Other chemical libraries known to those in the art may also be used, 
including natural product libraries. 

Once generated, combinatorial libraries can be screened for compounds that possess desirable 
biological properties. For example, compounds which may be useful as drugs or to develop drugs 

3 5 would likely have th ability to bind to the target protein identified, expressed and purified as discussed 
above. Further, if the identified target protein is an enzyme, candidate compounds would likely 
interf re with the enzymatic properties of the target protein. For example, the enzymatic function of a 
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target protein may be to serve as a protease, nuclease, phosphatase, dehydrogenase, transporter 
protein, transcriptional enzyme, and any other type of enzyme known or unknown. Thus, the present 
invention contemplates using the protein products described above to screen combinatorial chemical 
libraries. 

5 In one example, the target protein is a serine protease and the substrate of the enzyme is 

known. The present example is directed towards the analysis of libraries of compounds to identify 
compounds that function as inhibitors of the target enzyme. First, a library of small molecules is 
generated using methods of combinatorial library formation well known in the art. U.S. Patent Nos. 
5,463,564 and 5,574, 656, to Agrafiotis, et al., entitled "System and Method of Automatically 

1 0 Generating Chemical Compounds with Desired Properties," are two such teachings. Then the library 
compounds are screened to identify those compounds that possess desired structural and functional 
properties. U.S. Patent No. 5,684,71 1, also discusses a method for screening libraries. 

To illustrate the screening process, the target polypeptide and chemical compounds of the 
library are combined with one another and permitted to interact with one another. A labeled substrate 

15 is added to the incubation. The label on the substrate is such that a detectable signal is emitted from the 
products of the substrate molecules that result from the activity of the target polypeptide. The emission 
of this signal permits one to measure the effect of the combinatorial library compounds on the 
enzymatic activity of target enzymes by comparing it to the signal emitted in the absence of 
combinatorial library compounds. The characteristics of each library compound are encoded so that 

20 compounds demonstrating activity against the en2yme can be analyzed and features common to the 
various compounds identified can be isolated and combined into future iterations of libraries. 

Once a library of compounds is screened, subsequent libraries are generated using those 
chemical building blocks that possess the features shown in the first round of screen to have activity 
against the target enzyme. Using this method, subsequent iterations of candidate compounds will 

25 possess more and more of those structural and functional features required to inhibit the function of the 
target enzyme, until a group of enzyme inhibitors with high specificity for the enzyme can be found. 
These compounds can then be further tested for their safety and efficacy as antibiotics for use in 
mammals. 

It will be readily appreciated that this particular screening methodology is exemplary only. 

30 Other methods are well known to those skilled in the art. For example, a wide variety of screening 
techniques are known for a large number of naturally-occurring targets when the biochemical 
function of the target protein is known. For example, some techniques involve the generation and use 
of small peptides to probe and analyze target proteins both biochemically and genetically in order to 
identify and develop drug leads. Such techniques include the methods described in PCT publications 

35 No. W09935494, W09819162, W09954728. Other techniques utilize natural product libraries or 
libraries of larger molecules such as proteins. 
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It will be appreciated that th above protein-based assays may be performed with any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli t Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
5 polypeptides of SEQ ID NOs.: 3801-3805, 4861 -591 5, 1 0013-141 1 0) or portions thereof. In 
addition, the above protein-based assays may be performed with homologous polypeptides or 
portions thereof 
B. Cell-Based Assays 

Current cell-based assays used to identify or to characterize compounds for drug discovery 

1 0 and development frequently depend on detecting the ability of a test compound to modulate the 

activity of a target molecule located within a cell or located on the surface of a cell. An advantage 
of cell-based assays is that they allow the effect of a compound on a target molecule's activity to be 
detected within the physiologically relevant environment of the cell as opposed to an in vitro 
environment. Most often such target molecules are proteins such as enzymes, receptors and the like. 

1 5 However, target molecules may also include other molecules such as DNAs, lipids, carbohydrates 
and RNAs including messenger RNAs, ribosomal RNAs, tRNAs, regulatory KNAs and the like. A 
number of highly sensitive cell-based assay methods are available to those of skill in the art to 
detect binding and interaction of test compounds with specific target molecules. However, these 
methods are generally not highly effective when the test compound binds to or otherwise interacts 

20 with its target molecule with moderate or low affinity. In addition, the target molecule may not be 
readily accessible to a test compound in solution, such as when the target molecule is located inside 
the cell or within a cellular compartment. Thus, current cell-based assay methods are limited in that 
they are not effective in identifying or characterizing compounds that interact with their targets with 
moderate to low affinity or compounds that interact with targets that are not readily accessible. 

25 The cell-based assay methods of the present invention have substantial advantages over 

current cell-based assays. These advantages derive from the use of sensitized cells in which the 
level or activity of at least one proliferation-required gene product (the target molecule) has been 
specifically reduced to the point where the presence or absence of its function becomes a rate- 
determining step for cellular proliferation. Bacterial, fungal, plant, or animal cells can all be used 

30 with the present method. Such sensitized cells become much more sensitive to compounds that are 
active against the affected target molecule. Thus, cell-based assays of the present invention are 
capable of detecting compounds exhibiting low or moderate potency against the target molecule of 
interest because such compounds are substantially more potent on sensitized cells than on non- 
sensitized cells. The effect may be such that a test compound may be two to several times more 

35 potent, at least 10 times more potent, at least 20 times more potent, at least 50 times more potent, at 
least 100 times more potent, at least 1000 times more potent, or even more than 1000 times more 
potent when tested on the sensitized cells as compared to the non-sensitized cells. The 
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proliferation-required nucleic acids or polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi, or portions thereof, may be employed in any of the cell-based assays described 
5 herein. Similarly, homologous coding nucleic acids, homologous antisense nucleic acids, or 

homologous polypeptides or portions of the homologous nucleic acids or homologous polypeptides, 
may be employed in any of the cell-based assays described herein. 

Due in part to the increased appearance of antibiotic resistance in pathogenic 
microorganisms and to the significant side-effects associated with some currently used antibiotics, 

1 0 novel antibiotics acting at new targets are highly sought after in the art. Yet, another limitation in 
the current art related to cell-based assays is the problem of repeatedly identifying hits against the 
same kinds of target molecules in the same limited set of biological pathways. This may occur 
when compounds acting at such new targets are discarded, ignored or fail to be detected because 
compounds acting at the "old" targets are encountered more frequently and are more potent than 

15 compounds acting at the new targets. As a result, the majority of antibiotics in use currently 
interact with a relatively small number of target molecules within an even more limited set of 
biological pathways. 

The use of sensitized cells of the current invention provides a solution to the above problem 
in two ways. First, desired compounds acting at a target of interest, whether a new target or a 

20 previously known but poorly exploited target, can now be detected above the "noise" of compounds 
acting at the "old" targets due to the specific and substantial increase in potency of such desired 
compounds when tested on the sensitized cells of the current invention. Second, the methods used 
to sensitize cells to compounds acting at a target of interest may also sensitize these cells to 
compounds acting at other target molecules within the same biological pathway. For example, 

25 expression of an antisense molecule to a gene encoding a ribosomal protein is expected to sensitize 
the cell to compounds acting at that ribosomal protein and may also sensitize the cells to 
compounds acting at any of the ribosomal components (proteins or rKNA) or even to compounds 
acting at any target which is part of the protein synthesis pathway. Thus an important advantage of 
the present invention is the ability to reveal new targets and pathways that were previously not 

30 readily accessible to drug discovery methods. 

Sensitized cells of the present invention are prepared by reducing the activity or level of a 
target molecule. The target molecule may be a gene product, such as an RNA or polypeptide 
produced from the proliferation-required nucleic acids from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 

35 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi (including a gene product produced from the nucleic acids of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012, such as the polypeptides of SEQ ID NOs.: 3801-3805, 4861- 
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5915, 10013-141 10) or from homologous nucleic acids. For example, the target mol culemaybe 
one of the polypeptides of SEQ ID NOs. 3801-3805, 4861-5915, 10013-141 10 or a homologous 
polypeptide. Alternatively, the target may be a gene product such as an RNA or polypeptide which 
is produced from a sequence within the same operon as the proliferation-required nucleic acids 
5 fromStqphylocoecus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or from homologous nucleic acids. In 
addition, the target may be an RNA or polypeptide in the same biological pathway as the 
proliferation-required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, 

10 Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or from 
homologous nucleic acids. Such biological pathways include, but are not limited to, enzymatic, 
biochemical and metabolic pathways as well as pathways involved in the production of cellular 
structures such the cell wall. 

15 Current methods employed in the arts of medicinal and combinatorial chemistries are able 

to make use of structure-activity relationship information derived from testing compounds in 
various biological assays including direct binding assays and cell-based assays. Occasionally 
compounds are directly identified in such assays that are sufficiently potent to be developed as 
drugs. More often, initial hit compounds exhibit moderate or low potency. Once a hit compound is 

20 identified with low or moderate potency, directed libraries of compounds are synthesized and tested 
in order to identify more potent leads. Generally these directed libraries are combinatorial chemical 
libraries consisting of compounds with structures related to the hit compound but containing 
systematic variations including additions, subtractions and substitutions of various structural 
features. When tested for activity against the target molecule, structural features are identified that 

25 either alone or in combination with other features enhance or reduce activity. This information is 
used to design subsequent directed libraries containing compounds with enhanced activity against 
the target molecule. After one or several iterations of this process, compounds with substantially 
increased activity against the target molecule are identified and may be further developed as drugs. 
This process is facilitated by use of the sensitized cells of the present invention since compounds 

30 acting at the selected targets exhibit increased potency in such cell-based assays, thus; more 

compounds can now be characterized providing more useful information than would be obtained 
otherwise. 

Thus, it is now possible using cell-based assays of the present invention to identify or 
characterize compounds that previously would not have been readily identified or characterized 
35 including compounds that act at targets that previously were not readily exploited using cell-based 
assays. The process of evolving potent drug leads from initial hit compounds is also substantially 
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improved by the cell-based assays of the present invention because, for the same number of test 
compounds, more structure-function relationship information is likely to be revealed. 

The method of sensitizing a cell entails selecting a suitable gene or operon. A suitable gene 
or operon is one whose transcription and/or expression is required for the proliferation of the cell to 
5 be sensitized. The next step is to introduce into the cells to be sensitized, an antisense RNA capable 
of hybridizing to the suitable gene or operon or to the RNA encoded by the suitable gene or operon. 
Introduction of the antisense RNA can be in the form of a vector in which antisense RNA is 
produced under the control of an inducible promoter. The amount of antisense RNA produced is . 
modulated by varying an inducer concentration to which the cell is exposed and thereby varying the 

1 0 activity of the promoter driving transcription of the antisense RNA. Thus, cells are sensitized by 
exposing them to an inducer concentration that results in a sub-lethal level of antisense RNA 
expression. The requisite maount of inducer may be derived empiracally by one of skill in the art 
In one embodiment of the cell-based assays, antisense nucleic acids complementary to the 
identified Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

1 5 aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi nucleotide sequences or portions thereof 
(including antisense nucleic acids comprising a nucleotide sequence complementary to one of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, and the antisense nucleic acids of SEQ ID NOs.: 8- 
3795 or antisense nucleic acids comprising a nucleotide sequence complementary to portions of the 

20 foregoing nucleic acids thereof), antisense nucleic complementary to homologous coding nucleic 
acids or portions thereof or homologous antisense nucleic acids are used to inhibit the production of 
a proliferation-required protein. Vectors producing antisense RNA complementary to identified 
genes required for proliferation, or portions thereof, are used to limit the concentration of a 
proliferation-required protein without severely inhibiting growth. The proliferation-required 

25 protein may be one of the proteins of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 or a 
homologous polypeptide. To achieve that goal, a growth inhibition dose curve of inducer is 
calculated by plotting various doses of inducer against the corresponding growth inhibition caused 
by the antisense expression. From this curve, the concentration of inducer needed to achieve 
various percentages of antisense induced growth inhibition, from 1 to 100% can be determined. 

30 A variety of different regulatable promoters may be used to produce the antisense nucleic 

acid. Transcription from the regulatable promoters may be modulated by controlling the activity of 
a transcription factor repressor which acts at the regulatable promoter. For example, if transcription 
is modulated by affecting the activity of a repressor, the choice of inducer to be used depends on the 
repressor/operator responsible for regulating transcription of the antisense nucleic acid. If the 

35 regulatable promoter comprises a T5 promoter fused to a xylO (xylose operator; e.g. derived from 
Staphylococcus xylosis (Schnappinger, D. et ah, FEMS Microbiol. Let. 129: 121-128 (1995)) then 
transcription of the antisense nucleic acid may be regulated by a xylose repressor. The xylose 
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repressor may be provided by ectoptic expression within an S. aureus cell of an exogenous xylose 
repressor gene, e.g. derived from 51 xylosis DNA. In such cases transcription of antisense RNA 
from the promoter is inducible by adding xylose to the medium and the promoter is thus "xylose 
inducible." Similarly, IPTG inducible promoters may be used. For example, the highest 
5 concentration of the inducer that does not reduce the growth rate significantly can be estimated 
from the curve. Cellular proliferation can be monitored by growth medium turbidity via OD 
measurements. In another example, the concentration of inducer that reduces growth by 25% can 
be predicted from the curve. In still another example, a concentration of inducer that reduces 
growth by 50% can be calculated. Additional parameters such as colony forming units (cfu) can be 

10 used to measure cellular viability. 

Cells to be assayed are exposed to the above-determined concentrations of inducer. The 
presence of the inducer at this sub-lethal concentration reduces the amount of the proliferation 
required gene product to a sub-optimal amount in the cell that will still support growth. Cells 
grown in the presence of this concentration of inducer are therefore specifically more sensitive to 

1 5 inhibitors of the proliferation-required protein or RNA of interest or to inhibitors of proteins or 

RNAs in the same biological pathway as the proliferation-required protein or RNA of interest but* - 
not to inhibitors of unrelated proteins or RNAs. 

Cells pretreated with sub-inhibitory concentrations of inducer and thus containing a 
reduced amount of proliferation-required target gene product are then used to screen for compounds 

20 that reduce cell growth. The sub-lethal concentration of inducer may be any concentration 

consistent with the intended use of the assay to identify candidate compounds to which the cells are 
more sensitive. For example, the sub-lethal concentration of the inducer may be such that growth 
inhibition is at least about 5%, at least about 8%, at least about 10%, at least about 20%, at least 
about 30%, at least about 40%, at least about 50%, at least about 60% at least about 75%, or more. 

25 Cells which are pre-sensitized using the preceding method are more sensitive to inhibitors of the 
target protein because these cells contain less target protein to inhibit than do wild-type cells. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising a nucleotide sequence complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

30 Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enter ococcusfaecalis, 

Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof, antisense 
nucleic acids complementary to homologous coding nucleic acids or portions thereof or 
homologous antisense nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 

3 5 Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or 
homologous polypeptides. 
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In another embodiment of the cell-based assays of the present invention, the level or 
activity of a proliferation required gene product is reduced using a mutation, such as a temperature 
■ sensitive mutation, in the gene encoding a gene product required for proliferation and an antisense 
nucleic acid comprising a nucleotide sequence complementary to the gene encoding the gene 
5 product required for proliferation or a portion thereof. Growing the cells at an intermediate 
temperature between the permissive and restrictive temperatures of the temperature sensitive 
mutant where the mutation is in a proliferation-required gene produces cells with reduced activity 
of the proliferation-required gene product. The antisense RNA complementary to the proliferation- 
required sequence further reduces the activity of the proliferation required gene product. Drugs that 

1 0 may not have been found using either the temperature sensitive mutation or the antisense nucleic 
acid alone may be identified by determining whether cells in which transcription of the antisense 
nucleic acid has been induced and which are grown at a temperature between the permissive 
temperature and the restrictive temperature are substantially more sensitive to a test compound than 
cells in which expression of the antisense nucleic acid has not been induced and which are grown at 

15 a permissive temperature. Also drugs found previously from either the antisense nucleic acid alone 
or the temperature sensitive mutation alone may have a different sensitivity profile when used in 
cells combining the two approaches, and that sensitivity profile may indicate a more specific action 
of the drug in inhibiting one or more activities of the gene product. 

Temperature sensitive mutations may be located at different sites within the gene and 

20 correspond to different domains of the protein. For example, the dnaB gene of Esclrerichia coli 
encodes the replication fork DNA helicase. DnaB has several domains, including domains for 
oligomerization, ATP hydrolysis, DNA binding, interaction with primase, interaction with DnaC, 
and interaction with DnaA [(Biswas, E.E. and Biswas, SB. 1999. Mechanism and DnaB helicase of 
Escherichia coli: structural domains involved in ATP hydrolysis, DNA binding, and 

25 oligomerization. Biochem. 38:10919-10928; Hiasa, H. and Marians, K.J. 1999. Initiation of 

bidirectional replication at the chromosomal origin is directed by the interaction between helicase 
and primase. J. Biol. Chem. 274:27244-27248; San Martin, C, Radermacher, M., Wolpensinger, 
B., Engel, A., Miles, C.S., Dixon, N.E., and Carazo, J.M. 1998. Three-dimensional reconstructions 
from cryoelectron microscopy images reveal an intimate complex between helicase DnaB and its 

30 loading partner DnaC. Structure 6:501-9; Sutton, M.D., Carr, K.M., Vicente, M., and Kaguni, J.M. 
1998. Escherichia coli DnaA protein. The N-terminal domain and loading of DnaB helicase at the 
E. coli chromosomal origin. J. Biol. Chem. 273:34255-62.)]. Temperature sensitive mutations in 
different domains of DnaB confer different phenotypes at the restrictive temperature, which include 
either an abrupt stop or slow stop in DNA replication with or without DNA breakdown (Wechsler, 

35 J.A. and Gross, ID. 1 971 . Escherichia coli mutants temperature-sensitive for DNA synthesis. Mol. 
Gen. Genetics 113:273-284) and termination of growth or cell death. Combining the use of 
temperature sensitive mutations in the dnaB gene that cause cell death at the restrictive temperature 
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with an antisense to the dnaB gene could lead to the discovery of very specific and effective 
inhibitors of one or a subset of activities exhibited by DnaB. 

It will be appreciated that the above method may be performed with any mutation which 
reduces but does not eliminate the activity or level of the gene product which is required for 
5 proliferation. 

It will be appreciated that the above cell-based assays may be performed using mutations 
in, such as temperature sensitive mutations, and antisense nucleic acids comprising a nucleotide 
sequence complementary to any of the genes encoding proliferation-required gene products from 
from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

10 aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 

influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof (including the nucleic 
acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012), mutations in and antisense nucleic 
acids complementary to homologous coding nucleic acids or portions thereof or homologous 
antisense nucleic acids. In this way, the level or activity of a target, such as any of the proliferation- 

15 required polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110), or homologous polypeptides 
may be reduced. 

20 When screening for antimicrobial agents against a gene product required for proliferation, 

growth inhibition of cells containing a limiting amount of that proliferation-required gene product 
can be assayed. Growth inhibition can be measured by directly comparing the amount of growth, 
measured by the optical density of the growth medium, between an experimental sample and a 
control sample. Alternative methods for assaying cell proliferation include measuring green 

25 fluorescent protein (GFP) reporter construct emissions, various enzymatic activity assays, and other 
methods well known in the art. 

It will be appreciated that the above method may be performed in solid phase, liquid phase 
or a combination of the two. For example, cells grown on nutrient agar containing the inducer of the 
antisense construct may be exposed to compounds spotted onto the agar surface. If desired, the 

30 cells may be grown on agar containing varying concentrations of the inducer. A compound's effect 
may be judged from the diameter of the resulting killing zone, the area around the compound 
application point in which cells do not grow. Multiple compounds may be transferred to agar plates 
and simultaneously tested using automated and semi-automated equipment including but not 
restricted to multi-channel pipettes (for example the Beckman Multimek) and multi-channel 

35 spotters (for example the Genomic Solutions Flexys). In this way multiple plates and thousands to 
millions of compounds may be tested per day. 
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The compounds may also be tested entirely in liquid phase using microtiter plates as 
described below. Liquid phase screening may be performed in microtiter plates containing 96, 384, 
1536 or more wells per microtiter plate to screen multiple plates and thousands to millions of 
compounds per day. Automated and semi-automated equipment may be used for addition of 
5 reagents (for example cells and compounds) and determination of cell density. 

EXAMPLE 9 

Cell-Based Assay Using Antisense Complementary to Genes Encoding Ribosomal Proteins 
The effectiveness of the above cell-based assay was validated using constructs transribing 
antisense RNA to the proliferation required E. coli genes rplL, rpU 9 and rplW encoding ribosomal 

1 0 proteins L7/L12, LI 0 and L23 respectively. These proteins are essential components of the protein 
synthesis apparatus of the cell and as such are required for proliferation. These constructs were 
used to test the effect of antisense transcription on cell sensitivity to antibiotics known to bind to the 
ribosome and thereby inhibit protein synthesis. Constructs transcribing antisense RNA to several 
other genes (elaD, visC, yohH, and atpE/B), the products of which are not involved in protein 

1 5 synthesis were used for comparison. 

First, pLexSBA (Rrause et al., J. Mol. Biol. 274: 365 (1997)) vectors containing antisense 
constructs to either rplW or to elaD were introduced into separate E. coli cell populations. Vector 
introduction is a technique well known to those of ordinary skill in the art. The vectors of this 
example contain IPTG inducible promoters that drive the transcription of the antisense RNA in the 

20 presence of the inducer. However, those skilled in the art will appreciate that other inducible 

promoters may also be used. Suitable vectors are also well known in the art Antisense clones to 
genes encoding different ribosomal proteins or to genes encoding proteins that are not involved in 
protein synthesis were utilized to test the effect of antisense transcription on cell sensitivity to the 
antibiotics known to bind to ribosomal proteins and inhibit protein synthesis. Antisense nucleic 

25 acids comprising a nucleotide sequence complementarty to the elaD, atpB&atpE, visC and yohH 
genes are referred to as AS-elaD, AS-atpB/E, AS-vwC, AS-yohH respectively. These genes are not 
known to be involved in protein synthesis. Antisense nucleic acids to the rplL, rplL&rplJ and rplW 
genes are referred to as AS-rplL, AS-rplL/J, and AS-rplW respectively. These genes encode 
ribosomal proteins L7/L12 (rplL) L10 (rplJ) and L23 (rplW). Vectors containing these antisense 

3 0 nucleic acids were introduced into separate E. coli cell populations. 

The cell populations containing vectors producing AS-elaD or AS-rplW were exposed to a 
range of IPTG concentrations in liquid medium to obtain the growth inhibitory dose curve for each 
clone (Fig. 1). First, seed cultures were grown to a particular turbidity measured by the optical 
density (OD) of the growth solution. The OD of the solution is directly related to the number of 

35 bacterial cells contained therein. Subsequently, sixteen 200 ^1 liquid medium cultures were grown 
in a 96 well microtiter plate at 37° C with a range of IPTG concentrations in duplicate two-fold 
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serial dilutions from 1600 uM to 12.5 (final concentration). Additionally, control cells were 
grown in duplicate without IPTG. These cultures were started from an inoculum of equal amounts 
of cells derived from the same initial seed culture of a clone of interest. The cells were grown for 
up to 15 hours and the extent of growth was determined by measuring the optical density of the 
5 cultures at 600 nm. When the control culture reached mid-log phase the percent growth (relative to 
the control culture) for each of the IPTG containing cultures was plotted against the log 
concentrations of IPTG to produce a growth inhibitory dose response curve for the IPTG. The 
concentration of IPTG that inhibits cell growth to 50% (IC 3 <>) as compared to the 0 mM IPTG 
control (0% growth inhibition) was then calculated from the curve. Under these conditions, an 

1 0 amount of antisense RNA was produced that reduced the expression levels of rplW or elaD to a 

degree such that growth of cells containing their respective antisense vectors was inhibited by 50%. 

Alternative methods of measuring growth are also contemplated. Examples of these 
methods include measurements of proteins, the expression of which is engineered into the cells 
being tested and can readily be measured. Examples of such proteins include green fluorescent 

1 5 protein (GFP), luciferase, and various enzymes. 

Cells were pretreated with the selected concentration of IPTG and then used to test the 
sensitivity of cell populations to tetracycline, erythromycin and other known protein synthesis 
inhibitors. Figure 1 is an IPTG dose response curve in K coli transformed with an IPTG-inducible 
plasmid containing either an antisense clone to the E. coli rplW gene (AS-rplW) which encodes 

20 ribosomal protein L23 which is required for protein synthesis and essential for cell proliferation, or 
an antisense clone to the elaD (AS-elaD) gene which is not known to be involved in protein 
synthesis. 

An example of a tetracycline dose response curve is shown in Figures 2A and 2B for the 
rplW and elaD genes, respectively. Cells were grown to log phase and then diluted into medium 

25 alone or medium containing IPTG at concentrations which give 20% and 50% growth inhibition as 
determined by IPTG dose response curves. After 2.5 hours, the cells were diluted to a final OD600 
of 0.002 into 96 well plates containing (1) +/- IPTG at the same concentrations used for the 2.5 hour 
pre-incubation; and (2) serial two-fold dilutions of tetracycline such that the final concentrations of 
tetracycline range from 1 jig/ml to 15.6 ng/ml and 0 jig/ml. The 96 well plates were incubated at 

30 37°C and the OD600 was read by a plate reader every 5 minutes for up to 1 5 hours. For each IPTG 
concentration and the no IPTG control, tetracycline dose response curves were determined when the 
control (absence of tetracycline) reached 0. 1 ODm- 

To compare tetracycline sensitivity with and without IPTG, tetracycline IC50S were 
determined from the dose response curves (Figs. 3A-B). Cells transcribing antisense nucleic acids 

35 AS-rplL or AS-rplW to genes encoding ribosomal proteins L7/L12 and L23 respectively showed 
increased sensitivity to tetracycline (Fig. 2A) as compared to cells with reduced levels of the elaD 
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gene product (AS-elaD) (Fig. 2B). Figure 3 shows a summary bar chart in which the ratios of 
tetracycline IC 5 o s determined in the presence of IPTG which gives 50% growth inhibition versus 
tetracycline IC 5 o 5 determined without IPTG (fold increase in tetracycline sensitivity) were plotted. 
Cells with reduced levels of either L7/L12 (encoded by genes rplL, rpU) or L23 (encoded by the 
5 rplW gene) showed increased sensitivity to tetracycline (Fig. 3). Cells expressing antisense to 

genes not known to be involved in protein synthesis (AS-atpB/E, AS-vw C, AS-elaD, AS-yohH) did 
not show the same increased sensitivity to tetracycline, validating the specificity of this assay (Fig. 
3). 

In addition to the above, it has been observed in initial experiments that clones transcribing 

10 antisense RNA to genes involved in protein synthesis (including genes encoding ribosomal proteins 
L7/L12 & L10, L7/L12 alone, L22, and LI 8, as well as genes encoding rRNA and Elongation 
Factor G) have increased sensitivity to the macrolide, erythromycin, whereas clones transcribing 
antisense to the non-protein synthesis genes elaD, atpB/E and visC do not. Furthermore, the clone 
transcribing antisense to rplL and rpU (AS-rplL/J) does not show increased sensitivity to nalidixic 

1 5 acid and ofloxacin, antibiotics which do not inhibit protein synthesis. 

The results with the ribosomal protein genes rplL, rpU 9 and rplW as well as the initial 
results using various other antisense clones and antibiotics show that limiting the concentration of 
an antibiotic target makes cells more sensitive to the antimicrobial agents that specifically interact 
with that protein. The results also show that these cells are sensitized to antimicrobial agents that 

20 inhibit the overall function in which the protein target is involved but are not sensitized to 

antimicrobial agents that inhibit other functions. It will be appreciated that the cell-based assays 
described above may be implemented using the Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi antisense 

25 nucleotide sequences which inhibit the activity of genes required for proliferation described herein 
(including the antisense nucleic acids of SEQ ID NOs.: 8-3795) or antisense nucleic acids 
comprising nucleotide sequences which are complementary to the sequences of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012 or portions thereof. 

It will be appreciated that the above cell-based assays may be performed using antisense 

3 0 nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , or portions thereof, antisense nucleic acids complementary to homologous 
coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In this way, the 

35 level or activity of a target, such as any of the proliferation-required polypeptides from 

Stapltylococci4S aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
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Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi, or homologous polypeptides may be reduced. 

The cell-based assay described above may also be used to identify the biological pathway 
in which a proliferation-required nucleic acid or its gene product lies. In such methods, cells 
5 transcribing a sub-lethal level of antisense to a target proliferation-required nucleic acid and control 
cells in which transcription of the antisense has not been induced are contacted with a panel of 
antibiotics known to act in various pathways. If the antibiotic acts in the pathway in which the 
target proliferation-required nucleic acid or its gene product lies, cells in which transcription of the 
antisense has been induced will be more sensitive to the antibiotic than cells in which expression of 

10 the antisense has not been induced. 

As a control, the results of the assay may be confirmed by contacting a panel of cells 
transcribing antisense nucleic acids to many different proliferation-required genes including the 
target proliferation-required gene. If the antibiotic is acting specifically, heightened sensitivity to 
the antibiotic will be observed only in the cells transcribing antisense to a target proliferation- 

15 required gene (or cells expressing antisense to other proliferation-required genes in the same 
pathway as the target proliferation-required gene) but will not be observed generally in all cells 
expressing antisense to proliferation-required genes. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 

20 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , (including antisense nucleic acids complementary to SEQ IDNOs: 3796-3800, 
3806-4860, 5916-10012, or the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions 
thereof, antisense nucleic acids comprising nucleotide sequences complementary to homologous 

25 coding nucleic acids or portions thereof, or homologous antisense nucleic acids In this way, the 
level or activity of a target, such as any of the proliferation-required polypeptides from 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 

30 4861-5915, 10013-141 10), or homologous polypeptides may be reduced. 

Similarly, the above method may be used to determine the pathway on which a test 
compound, such as a test antibiotic acts. A panel of cells, each of which transcribes an antisense to 
a proliferation-required nucleic acid in a known pathway, is contacted with a compound for which it 
is desired to determine the pathway on which it acts. The sensitivity of the panel of cells to the test 

35 compound is determined in cells in which transcription of the antisense has been induced and in 
control cells in which expression of the antisense has not been induced. If the test compound acts 
on the pathway on which an antisense nucleic acid acts, cells in which expression of the antisense 
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has been induced will be more sensitive to the compound than cells in which expression of the 
antisense has not been induced. In addition, control cells in which expression of antisense to 
proliferation-required genes in other pathways has been induced will not exhibit heightened 
sensitivity to the compound. In this way, the pathway on which the test compound acts may be 
5 determined. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

10 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including antisense nucleic 
acids complementary to SEQ IDNOs: 3796-3800, 3806-4860, 5916-10012, such as the antisense 
nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, antisense nucleic acids complementary 
to homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 

1 5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-14110) or homologous polypeptides may be reduced. 

The Example below provides one method for performing such assays. 

20 EXAMPLE 10 

Identification of the Pathway in which a Proliferation-Required 
Gene Lies or the Pathway on which an Antibiotic Acts 
A. Preparation of Bacterial Stocks for Assay 

To provide a consistent source of cells to screen, frozen stocks of host bacteria containing 

25 the desired antisense construct are prepared using standard microbiological techniques. For 
example, a single clone of the microorganism can be isolated by streaking out a sample of the 
original stock onto an agar plate containing nutrients for cell growth and an antibiotic for which the 
antisense construct contains a selectable marker which confers resistance. After overnight growth 
an isolated colony is picked from the plate with a sterile needle and transferred to an appropriate 

30 liquid growth medium containing the antibiotic required for maintenance of the plasmid. The cells 
are incubated at 30°C to 37°C with vigorous shaking for 4 to 6 hours to yield a culture in 
exponential growth. Sterile glycerol is added to 15% (volume to volume) and lOO^iL to 500 pL 
aliquots are distributed into sterile cryotubes, snap frozen in liquid nitrogen, and stored at -80°C for 
future assays. 

35 B. Growth of Bacteria for Use in the Assay 
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A day prior to an assay, a stock vial is removed from th freezer, rapidly thawed (37°C 
water bath) and a loop of culture is streaked out on an agar plate containing nutrients for cell growth 
and an antibiotic to which the selectable marker of the antisense construct confers resistance. After 
overnight growth at 37°C, ten randomly chosen, isolated colonies are transferred from the plate 
5 (sterile inoculum loop) to a sterile tube containing 5 mL of LB medium containing the antibiotic to 
which the antisense vector confers resistance. After vigorous mixing to form a homogeneous cell 
suspension, the optical density of the suspension is measured at 600 nm (OD600) and if necessary an 
aliquot of the suspension is diluted into a second tube of 5 mL, sterile, LB medium plus antibiotic to 
achieve an ODgoo ^ 0.02 absorbance units. The culture is then incubated at 37° C for 1-2 hrs with 
1 0 shaking until the ODgoo reaches OD 0.2 - 0.3 . At this point the cells are ready to be used in the 
assay. 

C. Selection of Mediate be Used in Assay 

Two-fold dilution series of the inducer are generated in culture media containing the 
appropriate antibiotic for maintenance of the antisense construct. Several media are tested side by 

1 5 side and three to four wells are used to evaluate the effects of the inducer at each concentration in 
each media. For example, LB broth, TBD broth and Muller-Hinton media may be tested with the 
inducer xylose at the following concentrations, 5 mM, 10 mM, 20 mM, 40 mM, 80 mM, 120 mM 
and 160 mM. Equal volumes of test media- inducer and cells are added to the wells of a 384 well 
microtiter plate and mixed. The cells are prepared as described above and diluted 1 : 1 00 in the 

20 appropriate media containing the test antibiotic immediately prior to addition to the microtiter plate 
wells. For a control, cells are also added to several wells of each media that do not contain inducer, 
for example 0 mM xylose. Cell growth is monitored continuously by incubation at 37°C in a 
microtiter plate reader monitoring the OD^o of the wells over an 1 8-hour period. The percent 
inhibition of growth produced by each concentration of inducer is calculated by comparing the rates 

25 of logarithmic growth against that exhibited by cells growing in medium without inducer. Hie 
medium yielding greatest sensitivity to inducer is selected for use in the assays described below. 

D. Measurement of Test Antibiotic Sensitivity in the Absence of Antisense Construct Induction 

Two-fold dilution series of antibiotics of known mechanism of action are generated in the 
culture medium selected for further assay development that has been supplemented with the 

30 antibiotic used to maintain the construct. A panel of test antibiotics known to act on different 
pathways is tested side by side with three to four wells being used to evaluate the effect of a test 
antibiotic on cell growth at each concentration. Equal volumes of test antibiotic and cells are added 
to the wells of a 384 well microtiter plate and mixed. Cells are prepared as described above using 
the medium selected for assay development supplemented with the antibiotic required to maintain 

35 the antisense construct and are diluted 1:100 in identical medium immediately prior to addition to 
the microtiter plate wells. For a control, cells are also added to several wells that lack antibiotic, 
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but contain the solvent used to dissolve the antibiotics. Cell growth is monitored continuously by 
incubation at 37°C in a microtiter plate reader monitoring the OD600 of the wells over an 1 8-hour 
period. The percent inhibition of growth produced by each concentration of antibiotic is calculated 
by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
5 without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC50 value for each antibiotic. 

E. Measurement of Test Antibiotic Sensitivity in the Presence of Antisense Construct Inducer 

The culture medium selected for use in the assay is supplemented with inducer at 
concentrations shown to inhibit cell growth by 50% and 80% as described above, as well as the 

1 0 antibiotic used to maintain the construct. Two-fold dilution series of the panel of test antibiotics 
used above are generated in each of these media. Several antibiotics are tested side by. side in each 
medium with three to four wells being used to evaluate the effects of an antibiotic on cell growth at 
each concentration. Equal volumes of test antibiotic and cells are added to the wells of a 384 well 
microtiter plate and mixed. Cells are prepared as described above using the medium selected for 

1 5 use in the assay supplemented with the antibiotic required to maintain the antisense construct. The 
cells are diluted 1:100 into two 50 mL aliquots of identical medium containing concentrations of 
inducer that have been shown to inhibit cell growth by 50% and 80 % respectively and incubated at 
37°C with shaking for 2.5 hours. Immediately prior to addition to the microtiter plate wells, the 
cultures are adjusted to an appropriate OD^o (typically 0.002) by dilution into warm (37°C) sterile 

20 medium supplemented with identical concentrations of the inducer and antibiotic used to maintain 
the antisense construct. For a control, cells are also added to several wells that contain solvent used 
to dissolve test antibiotics but which contain no antibiotic. Cell growth is monitored continuously 
by incubation at 37°C in a microtiter plate reader monitoring the OD 60 o of the wells over an 1 8-hour 
period. The percent inhibition of growth produced by each concentration of antibiotic is calculated 

25 by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC 50 value for each antibiotic. 

F. Determining the Specificity of the Test Antibiotics 

A comparison of the IC 50 s generated by antibiotics of known mechanism of action under 
30 antisense induced and non-induced conditions allows the pathway in which a proliferation-required 
nucleic acid lies to be identified. If cells expressing an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation-required gene are selectively sensitive to an 
antibiotic acting via a particular pathway, then the gene against which the antisense acts is involved 
in the pathway on which the antibiotic acts. 
35 G. Identification of Pathway in which a Test Antibiotic Acts 
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As discussed above, the cell-based assay may also be used to determine the pathway 
against which a test antibiotic acts. In such an analysis, the pathways against which each member 
of a panel of antisense nucleic acids acts are identified as described above. A panel of cells, each 
containing an inducible vector which transcribes an antisense nucleic acid comprising a nucleotide 
5 sequence complementary to a gene in a known proliferation-required pathway, is contacted with a 
test antibiotic for which it is desired to determine the pathway on which it acts under inducing and 
non-inducing conditions. If heightened sensitivity is observed in induced cells transcribing 
antisense complementary to a gene in a particular pathway but not in induced cells transcribing 
antisense nucleic acids comprising nucleotide sequences complementary to genes in other 
1 0 pathways, then the test antibiotic acts against the pathway for which heightened sensitivity was 
observed. 

One skilled in the art will appreciate that further optimization of the assay conditions, such 
as the concentration of inducer used to induce antisense transcription and/or the growth conditions 
used for the assay (for example incubation temperature and medium components) may further 

1 5 increase the selectivity and/or magnitude of the antibiotic sensitization exhibited. 

It will be appreciated that the above cell-based assays may be performed using antisense v 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

20 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , (including antisense nucleic 
acids comprising nucleotide sequences complemenatary to SEQ ID NOs: 3796-3800, 3806-4860, 
. 591 6-1 001 2, such as the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, 
antisense nucleic acids complementary to homologous coding nucleic acids or portions thereof, or 
homologous antisense nucleic acids In this way, the level or activity of a target, such as any of the 

25 proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimuriwn, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including 
the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110), or homologous 
polypeptides may be reduced. 

30 The following example confirms the effectiveness of the methods described above. 

EXAMPLE 11 

Identification of the Biological Pathway in which a Proliferation-Required Gene Lies 
The effectiveness of the above assays was validated using proliferation-required genes from 
JF. coli which were identified using procedures similar to those described above. Antibiotics of 
35 various chemical classes and modes of action were purchased from Sigma Chemicals (St. Louis, 
MO). Stock solutions were prepared by dissolving each antibiotic in an appropriate aqueous 
solution based on information provided by the manufacturer. The final working solution of each 
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antibiotic contained no more than 0.2% (w/v) of any organic solvent. To determine their potency 
against a bacterial strain engineered for transcription of an antisense comprising a nucleotide 
sequence complementary to a proliferation-required 50S ribosomal protein, each antibiotic was 
serially diluted two- or three- fold in growth medium supplemented with the appropriate antibiotic 
5 for maintenance of the antisense construct. At least ten dilutions were prepared for each antibiotic. 
25 \iL aliquots of each dilution were transferred to discrete wells of a 3 84- well microplate (the 
assay plate) using a multi-channel pipette. Quadruplicate wells were used for each dilution of an 
antibiotic under each treatment condition (plus and minus inducer). Each assay plate contained 
twenty wells for cell growth controls (growth medium replacing antibiotic), ten wells for each 

10 treatment (plus and minus inducer, in this example IPTG). Assay plates were usually divided into 
the two treatments: half the plate containing induced cells and an appropriate concentrations of 
inducer (in this example IPTG) to maintain the state of induction, the other half containing non- 
induced cells in the absence of IPTG. 

Cells for the assay were prepared as follows. Bacterial cells containing a construct, from 

1 5 which transcription of antisense nucleic acid comprising a nucleotide sequence complementary to 
rplL and rplJ (AS-rplL/J), which encode proliferation-required SOS ribosomal subunit proteins, is 
inducible in the presence of IPTG, were grown into exponential growth (ODeoo 0.2 to 0.3) and then 
diluted 1 ; 100 into fresh medium containing either 400 or 0 jxM inducer (IPTG). These cultures 
were incubated at 37° C for 2.5 hr. After a 2.5 hr incubation, induced and non-induced cells were • 

20 respectively diluted into an assay medium at a final OD^o value of 0.0004. The medium contained 
an appropriate concentration of the antibiotic for the maintenance of the antisense construct In 
addition, the medium used to dilute induced cells was supplemented with 800 jxM IPTG so that 
addition to the assay plate would result in a final EPTG concentration of 400 yM. Induced and non- 
induced cell suspensions were dispensed (25 jil/well) into the appropriate wells of the assay plate as 

25 discussed previously. The plate was then loaded into a plate reader, incubated at constant 

temperature, and cell growth was monitored in each well by the measurement of light scattering at 
595 nm. Growth was monitored every 5 minutes until the cell culture attained a stationary growth 
phase. For each concentration of antibiotic, a percentage inhibition of growth was calculated at the 
time point corresponding to mid-exponential growth for the associated control wells (no antibiotic, 

30 plus or minus IPTG). For each antibiotic and condition (plus or minus IPTG), a plot of percent 
inhibition versus log of antibiotic concentration was generated and the IC 50 determined. A 
comparison of the IC 50 for each antibiotic in the presence and absence of IPTG revealed whether 
induction of the antisense construct sensitized the cell to the mechanism of action exhibited by the 
antibiotic. Cells which exhibited a statistically significant decrease in the IC 5 o value in the presence 

35 of inducer were considered to have an increased sensitivity to the test antibiotic. 
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The results are provided in the table below, which lists the classes and names of the 
antibiotics used in the analysis, the targets of the antibiotics, the IC 50 in the absence of IPTG, the 
IC 5 o in the presence of EPTG, the concentration units for the ICsos, the fold increase in IC 50 in the 
presence of IPTG, and whether increased sensitivity was observed in the presence of EPTG. 
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The above results demonstrate that induction of an antisense RNA complementary to genes 
encoding 50S ribosomal subunit proteins results in a selective and highly significant sensitization of 
cells to antibiotics that inhibit ribosomal function and protein synthesis. The above results further 
demonstrate that induction of an antisense to an essential gene sensitizes a cell or microorganism to 
5 compounds that interfere with that gene product's biological role. This sensitization is restricted to 
compounds that interfere with pathways associated with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 

1 0 faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs. 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 
thereof or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 

15 any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi i (including the polypeptides of SEQ ID NOs.: 3801-3805, 4861-591 5, 10013- 
141 10), or homologous polypeptides may be reduced. 

20 Example 1 1 A below describes an analysis performed in Staphylococcus aureus. 

EXAMPLE 11A 

Identification of the Biological Pathway in which a Gene Required for 
Proliferation of Staphylococcus aureus Lies 
Antibiotics of various chemical classes and modes of action were purchased from chemical 
25 suppliers, for example Sigma Chemicals (St. Louis, MO). Stock solutions were prepared by 

dissolving each antibiotic in an appropriate aqueous solution based on information provided by the 
manufacturer. The final working solution of each antibiotic contained no more than 0.2% (w/v) of 
any organic solvent. 

To determine its potency against a bacterial strain containing an antisense nucleic acid 
30 comprising a nucleotide sequence complementary to the nucleotide sequence encoding the Beta 
subunit of DNA gyrase (which is required for proliferation) under the control of a xylose inducible 
promoter, each antibiotic was serially diluted two- or three- fold in growth medium supplemented 
with the appropriate antibiotic for maintenance of the antisense construct. At least ten dilutions 
were prepared for each antibiotic. 
35 Aliquots (25 jiL) of each dilution were transferred to discrete wells of a 3 84- well 

microplate (the assay plate) using a multi-channel pipette. Quadruplicate wells were used for each 
dilution of an antibiotic under each treatment condition (plus and minus inducer). Each assay plate 
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contained twenty wells for cell growth controls (growth medium, no antibiotic), ten wells for each 
treatment (plus and minus inducer, xylose, in this example). Half the assay plate contained induced 
cells (in this example Staphylococcus aureus cells) and appropriate concentrations of inducer ( 
xylose, in this example) to maintain the state of induction while the other half of the assay plate 
5 contained non-induced cells maintained in the absence of inducer. 
Preparation of Bacterial Cells 

Cells of a bacterial clone containing a construct in which transcription of antisense 
comprising a nucleotide sequence complementary to the sequence encoding the Beta subunit of 
DNA gyrase under the control of the xylose inducible promoter (S1M10000001F08) were grown 

1 0 into exponential growth (OD 6 oo 0.2 to 0.3) and then diluted 1 : 100 into fresh medium containing 
either 1 2 mM or 0 mM inducer (xylose). These cultures were incubated at 37° C for 2.5 hr. The 
presence of inducer (xylose) in the medium initiates and maintains production of antisense RNA 
from the antisense construct. After a 2.5 hr incubation, induced and non-induced cells were 
respectively diluted into an assay medium containing an appropriate concentration of the antibiotic 

1 5 for the maintenance of the antisense construct. In addition, medium used to dilute induced cells 
was supplemented with 24 mM xylose so that addition to the assay plate would result in a final 
xylose concentration of 12 mM. The cells were diluted to a final OD m value of 0.0004. 

Induced and non-induced cell suspensions were dispensed (25 ul/well) into the appropriate 
wells of the assay plate as discussed previously. The plate was then loaded into a plate reader and 

20 incubated at constant temperature while cell growth was monitored in each well by the 

measurement of light scattering at 595 nm. Growth was monitored every 5 minutes until the cell 
culture attained a stationary growth phase. For each concentration of antibiotic, a percentage 
inhibition of growth was calculated at the time point corresponding to mid-exponential growth for 
the associated control wells (no antibiotic, plus or minus xylose). For each antibiotic and condition 

25 (plus or minus xylose), plots of percent inhibition versus Log of antibiotic concentration were 
generated and IC 50s determined. 

A comparison of each antibiotic's IC 50 in the presence and absence of inducer ( xylose, in 
this example) reveals whether induction of the antisense construct sensitized the cell to the 
antibiotic's mechanism of action. If the antibiotic acts against the (3 subunit of DNA gyrase, the 

30 IC J0 of induced cells will be significantly lower than the IC 50 of uninduced cells. 

Figure 4 lists the antibiotics tested, their targets, and their fold increase in potency between 
induced cells and uninduced cells. As illustrated in Figure 4, the potency of cefotaxime, cefoxitin, 
fusidic acid, lincomycin, tobramycin, trimethoprim and vancomycin, each of which act on targets 
other than the P subunit of gyrase, was not significantly different in induced cells as compared to 

35 uninduced cells. However, the potency of novobiocin, which is known to act against the Beta 
subunit of DNA gyrase, was significantly different between induced cells and uninduced cells. 
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Thus, induction of an antisense nucleic acid comprising a nucleotide sequence 
complementary to the sequence encoding the P subunit of gyrase results in a selective and 
significant sensitization of Staphylococcus aureus cells to an antibiotic which inhibits the activity of 
this protein. Furthermore, the results demonstrate that induction of an antisense construct to an 
5 essential gene sensitizes a cell or microorganism to compounds that interfere with that gene 
product's biological role. This sensitization is apparently restricted to compounds that interfere 
with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
1 0 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs.: 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs. 8-3795), or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 
1 5 thereof, or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 
any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa,Enterococcus faecalis Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi, or 
homologous polypeptides may be reduced. 
20 Assays utilizing antisense constructs to essential genes or portions thereof can be used to 

identify compounds that interfere with the activity of those gene products. Such assays could be 
used to identify drug leads, for example antibiotics. 

Panels of cells transcribing different antisense nucleic acids can be used to characterize the 
point of intervention of a compound affecting an essential biochemical pathway including 
25 antibiotics with no known mechanism of action. 

Assays utilizing antisense constructs to essential genes can be used to identify compounds 
that specifically interfere with the activity of multiple targets in a pathway. Such constructs can be 
used to simultaneously screen a sample against multiple targets in one pathway in one reaction 
(Combinatorial HTS). 

30 Furthermore, as discussed above, panels of antisense construct-containing cells may be 

used to characterize the point of intervention of any compound affecting an essential biological 
pathway including antibiotics with no known mechanism of action. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 

35 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids comprising nucleotide sequences 
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complementary to SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic 
acids of SEQ ID NOs. 8-3795), or portions thereof, antisense nucleic acids complementary to 
homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or homologous polypeptides may be reduced. 

Another embodiment of the present invention is a method for determining the pathway 
against which a test antibiotic compound is active, in which the activity of target proteins or nucleic 

1 0 acids involved in proliferation-required pathways is reduced by contacting cells with a sub-lethal 
concentration of a known antibiotic which acts against the target protein or nucleic acid. In one 
embodiment, the target protein or nucleic acid corresponds to a proliferation-required nucleic acid 
identified using the methods described above, such as the polypeptides of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10, or homologous polypeptides. The method is similarto those 

1 5 described above for determining which pathway a test antibiotic acts against, except that rather than 
reducing the activity or level of a proliferation-required gene product using a sub-lethal level of 
antisense to a proliferation-required nucleic acid, the sensitized cell is generated by reducing the 
activity or level of the proliferation-required gene product using a sub-lethal level of a known 
antibiotic which acts against the proliferation required gene product. Heightened sensitivity 

20 determines the pathway on which the test compound is active. 

Interactions between drugs which affect the same biological pathway have been described 
in the literature. For example, Mecillinam (Amdinocillin) binds to and inactivates the penicillin 
binding protein 2 (PBP2, product of the mrdA in E. coli). This antibiotic interacts with other 
antibiotics that inhibit PBP2 as well as antibiotics that inhibit other penicillin binding proteins such 

25 as PBP3 [(Gutmann, L., Vincent, S., Billot-Klein, D., Acar, J.F., Mrena, E., and Williamson, R. 

(1 986) Involvement of penicillin-binding protein 2 with other penicillin-binding proteins in lysis of 
Escherichia coli by some beta-lactam antibiotics alone and in synergistic lytic effect of 
amdinocillin (mecillinam). Antimicrobial Agents & Chemotherapy, 30:906-912)]. Interactions 
between drugs could, therefore, involve two drugs that inhibit the same target protein or nucleic 

30 acid or inhibit different proteins or nucleic acids in the same pathway [(Fukuoka, T., Domon, H., 
Kakuta, M., Ishii, C, Hirasawa, A., Utsui, Y., Ohya, S., and Yasuda, H. (1997) Combination effect 
between panipenem and vancomycin on highly methicillin-resistantAa^Ay/ococcw^ aureus. Japan. 
J. Antibio. 50:41 1-419; Smith, C.E., Foleno, B.E., Barrett, J.F., and Frosc, M.B. (1997) Assessment 
of the synergistic interactions of levofloxacin and ampicillin against Enterococcus faecium by the 

35 checkerboard agar dilution and time-kill methods. Diagnos. Microbiol. Infect. Disease 27:85-92; 
den Hollander, J.G., Horrevorts, A.M., van Goor, M.L., Verbrugh, H.A., and Mouton, J.W. (1997) 
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Synergism between tobramycin and ceftazidime against a resistant Pseudomonas aeruginosa strain, 
tested in an in vitro pharmacokinetic model. Antimicrobial Agents & Chemotherapy. 41:95-1 10)]. 

Two drugs may interact even though they inhibit different targets. For example, the proton 
pump inhibitor, Omeprazole, and the antibiotic, Amoxycillin, two synergistic compounds acting 
5 together, can cure Helicobacter pylori infection [( Gabryelewicz, A., Laszewicz, W., 
Dzieniszewski, J., Ciok, J., Marlicz, K., Bielecki, D., Popiela, T., Legutko, J., Knapik, Z., 
Poniewierka, E. (1997) Multicenter evaluation of dual-therapy (omeprazol and amoxycillin) for 
Helicobacter p^forz-associated duodenal and gastric ulcer (two years of the observation). J. Physiol. 
Pharmacol. 48 Suppl 4:93-105)]. 

1 0 The growth inhibition from the sub-lethal concentration of the known antibiotic may be at 

least about 5%, at least about 8%, at least about 10%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 

1 5 growth inhibition. 

Cells are contacted with a combination of each member of a panel of known antibiotics at a 
sub-lethal level and varying concentrations of the test antibiotic. As a control, the cells are 
contacted with varying concentrations of the test antibiotic alone. The IC 50 of the test antibiotic in 
the presence and absence of the known antibiotic is determined. If the IC 50 s in the presence and 

20 absence of the known drug are substantially similar, then the test drug and the known drug act on 
different pathways. If the IC 5 os are substantially different, then the test drug and the known drug 
act on the same pathway. 

It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 

25 required nucleic acids from Staphylococcus aureus, Salmonella typhimwrium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the products 
of SEQ ID NOs: 3796-3800, 3806-4860, 591 6-10012, or portions thereof, or the products of 
homologous coding nucleic acids or portions thereof. In this way, the level or activity of a target, 

30 such as any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013- 
141 1 0), or homologous polypeptides may be reduced. 

35 Another embodiment of the present invention is a method for identifying a candidate 

compound for use as an antibiotic in which the activity of target proteins or nucleic acids involved 
in proliferation-required pathways is reduced by contacting cells with a sub-lethal concentration of 
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20 



a known antibiotic which acts against the target protein or nucleic acid. In one embodiment, the 
target protein or nucleic acid is a target protein or nucleic acid corresponding to a proliferation- 
required nucleic acid identified using the methods described above. The method is similar to those 
described previously herein for identifying candidate compounds for use as antibiotics except that 
rather than reducing the activity or level of a proliferation-required gene product using a sub-lethal 
level of antisense to a proliferation-required nucleic acid, the activity or level of the proliferation- 
required gene product is reduced using a sub-lethal level of a known antibiotic which acts against 
the proliferation required gene product. 

The growth inhibition from the sub-lethal concentration of the known antibiotic may be at 
least about 5%, at least about 8°/o, at least about 10%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 
growth inhibition. 

In order to characterize test compounds of interest, cells are contacted with a panel of 
known antibiotics at a sub-lethal level and one or more concentrations of the test compound. As a 
control, the cells are contacted with the same concentrations of the test compound alone. The IC 50 
of the test compound in the presence and absence of the known antibiotic is determined. If the IC 5 o 
of the test compound is substantially different in the presence and absence of the known drug then 
the test compound is a good candidate for use as an antibiotic. As discussed above, once a 
candidate compound is identified using the above methods its structure may be optimized using 
standard techniques such as combinatorial chemistry. 

Representative known antibiotics which may be used in each of the above methods are 
provided in Table IV below. However, it will be appreciated that other antibiotics may also be 
used. 



TABLE IV 



Antibiotics and Their Targets 



ANTIBIOTIC 



INHIBITS/TARGET 



RESISTANT 
MUTANTS 



Inhibitors of Transcription 



Rifamycin, Rifampicin 

Rifabutin Rifaximin 
Streptolydigin 



Inhibits initiation of transcription/B- 
subunit RNA polymerase, rpoB 
Accelerates transcription chain 
termination/B-subunitRNA polymerase 
an acyclic ansamycin, inhibits RNA 
polymerase 

Intercalates between 2 successive G-C 
pairs, rpoB, inhibits RNA synthesis 



rpoB, crp, cyaA 



rpoB 



Streptovaricin 



rpoB 



Actinomycin D+EDTA 



pldA 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Inhibitors of Nucleic Acid Metabolism 




Quinolones, 


subunit gyrase and/or topoisomerase 




Nalidixic acid Oxolinic 


TV,gyrA 


gyrAorB, icd, sloB 


acid 






Fluoroquinolones 


subunit gyrase,gyM and/or 


gyrA 


Ciprofloxacin, 


topoisomerase IV (probable target in 


norA (efflux in 


NnrfloYacfn 


StanM 


Staph) 






hipQ 


Coumerins 


Inhibits ATPase activity of B-subunit 




Novobiocin 


gyrase, gyrB 


gyrB, cysB, cysE, 






Ttnv ntnnA 


Coumermycin 


Inhibits ATPase activity of B-subunit. 


gyrB, hisW 




gyrase, gyrB 




Albicidin 


DNA synthesis 


tsx (nucleoside 






channel) 


Metronidazole 


Causes single-strand breaks in DNA 


nar 


Inhibitors of Metabolic Pathways 




Sulfonamides, 


blocks synthesis of 


folP, gpt, pabA, 


Sulfanilamide 


dihydrofolate,dihydro-pteroate 


pabB, pabC 




synthesis,^// 5 




Trimethoprim, 


Inhibits dihydrofolate reductase,/oL4 


folA, thyA 


Showdomycin 


Nucleoside analogue capable of 


nupQpnp 




alkylating sulfhydryl groups, inhibitor of 






thymidylate synthetase 




Thiolactomycin 


type II fatty acid synthase inhibitor 


emrB 






fadB, emrB due to 






gene dosage 


Psicofuranine 


Adenosine glycoside antibiotic, target is 


guaA,B 




GMP synthetase 




Triclosan 


Inhibits fatty acid synthesis 


fabl (e?ivM) 


Diazoborines Isoniazid, 


heterocyclic, contain boron, inhibit fatty 


fabl (envM) 


Ethionamide 


acid synthesis, enoyl-ACP reductase, 






fabl 




Inhibitors of Translation 






Phenylpropanoids 


Binds to ribosomal peptidyl transfer 




Chloramphenicol, 


center preventing peptide translocation/ 


rrn, cmlA, marA, 




binds to S6, L3, L6, L14, L16, L25, 


ompF, ompR 




L26, L27, but preferentially to LI 6 




Tetracyclines, type II 


Binding to 30S ribosomal subunit, "A" si 


chnA (cmr) t mar, 


polyketides 


on 3 OS subunit, blocks peptide 


ompF 


Minocycline 


elongation, strongest binding to S7 




Doxycycline 






Macrolides (type I 


Binding to 50 S ribosomal subunit, 23 S 




polyketides) 


rRNA, blocks peptide translocation, 




Erythromycin, 


L15,L4,L12 - 


rrn, rplC y rplD, rplV, 


Carbomycin, 




mac 



Spiramycin etc 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Aminoglycosides 


Irreversible binding to 3 OS ribosomal 




Streptomycin, 


subunit, prevents translation or causes 


rpsL t strCM, ubiF 




mistranslation of mRNA/16S rRNA 


atpA-E, ecJB, 


Neomycin 




hemACD&G, 
topA, 


Snectin otn vein 




rpsQD t E f rrn, spcB 
atpA-atpE, cpxA, 


Kanamycin 




ec/B, hemA,B,L, 
topA 


Kasugamycin 




ksgA,B,C,D, rplB.K, 
rpsI,N,M,R 


Gentamicin, 




rplF, ubiF 


Amikacin 




cpxA 


Paromycin 




rpsL 


Lincosamides 


Binding to 50 S ribosomal subunit, 




Lincomycin, 


blocks peptide translocation 


HnB, rplN.O, rpsG 


Clindamycin 






Streptogramins 


2 components, Streptogramins A&B, 




Virginiamycin, 


bind to the 50S ribosomal subunit 




Pristinamycin 


blocking peptide translocation and 




Synercid: quinupristin 


peptide bond formation 




/dalfopristin 






Fusidanes 


Inhibition of elongation factor G (EF-G) 


fusA 


Fusidic Acid 


prevents peptide translocation 




Kirromycin (Mocimycin) 


Inhibition of elongation factor TU (EF- 
Tu), prevents peptide bond formation 


tufA,B 


Pulvomycin 


Binds to and inhibits EF-TU 




Thiopeptin 


Sulfur-containing antibiotic, inhibits 
protein synthesis,EF-G 


rplE 


Tiamulin 


Inhibits protein synthesis 


rplC, rplD 


Negamycin 


Inhibits termination process of protein 
synthesis 


prfB 


Oxazolidinones Linezolid 


23S rRNA 




Isoniazid 




pdx 


Nitrofurantoin 


Inhibits protein synthesis, 
nitroreductases convert 
nitrofurantoin to highly reactive 
electrophilic intermediates which 
attack bacterial ribosomal proteins 
non-specifically 


nfnAfi 


Pseudomonic Acids 


Inhibition of isoleucyl tRNA 


ileS 


Mupirocin (Bactroban) 


synthetase-used for Staph, topical 
cream, nasal spray 




Indolmycin 


Inhibits tryptophanyl-tRNA synthetase 


trpS 


Viomycin 




rrrnA (23S rRNA 



methyltransferase; 
mutant has slow 
growth rate, slow 
chain elongation 
rate, and viomycin 
resistance) 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 






MUTANTS 


Thiopeptides 


Binds to LI 1-23S RNA complex 




Thiostrepton 


Inhibits GTP hydrolysis by EF-G 




Micrococcin 


Stimulates GTP hydrolysis by EF-G 





Inhibitors of Cell Walls/Membranes 



fi-lactams 

Penicillin, Ampicillin 

Methicillin, k 



Cephalosporins, 
Mecillinam (amdinocillin) 

Aztreonam (Furazlocillin) 
Bacilysin, Tetaine 

Glycopeptides Vancomycin, 

Polypeptides Bacitracin 

Cyclic lipopeptide 
Daptomycin, 



Cyclic polypeptides 
Polymyxin, 

Fosfomycin, 



Cycloserine 
Alafosfalin 



Inhibition of one or more cell wall 
transpeptidases, endopeptidases, and 
glycosidases (PBPs), of the 12 PBPs 
only 2 are essential: mrdA (PBP2) and 
ftsIfrbpB, PBP3) 



Binds to and inactivates PBP2 (mrdA) 
Inactivates PBP3 (ftsl) 

Dipeptide, inhib glucosamine 
synthase 

Inhib G+ cell wall syn, binds to 
terminal D-ala-D-ala of pentapeptide, 
Prevents dephosphorylation and 
regeneration of lipid carrier 
Disrupts multiple aspects of 
membrane function, including 
peptidoglycan synthesis, lipoteichoic 
acid synthesis, and the bacterial 
membrane potential 
Surfactant action disrupts cell 
membrane lipids, binds lipid A 
mioetyof LPS 

Analogue of P-enolpyruvate, inhibits 
1 st step in peptidoglycan synthesis - 
UDP-N-acetylglucosamine 
enolpyruvyl transferase, murA. Also 
acts as Immunosuppressant 
Prevents formation of D-ala dimer, 
inhibits D-ala ligase, ddlA,B 
phosphonodipeptide, cell wall 
synthesis inhibitor, potentiator of fi- 
lactams 



ampC, ampD, ampE, 
envZ, galU, hipA, 
hipQ ompC, 
ompF, ompR, ptsl, 
rfa, tolD, tolE 

tonB 

alaS, argS, crp, cyaA, 
envB, mrdA,B, 
mreB,C,D 

dppA 



rfa 



Inhibitors of Protein Processing/Transport 

Globomycin Inhibits signal peptidase II (cleaves 

prolipoproteins subsequent to lipid 
modification, IspA 



pmrA 



murA, crp, cyaA 
glpT,hipA,ptsl 
uhpT 



hipA, cycA 
pepA, tpp 

Ipp, dnaE 



-133- 



WO 01/70955 PCT/US01/09180 

It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 
required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof, or 
homologous nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, ox Salmonella typhi, or 
1 0 homologous polypeptides may be reduced. 

EXAMPLE 12 

Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species 
The ability of an antisense molecule identified in a first organism to inhibit the 
proliferation of a second organism (thereby confirming that a gene in the second organism which is 

15 homologous to the gene from the first organism is required for proliferation of the second 

organism) was validated using antisense nucleic acids which inhibit the growth of E. coli which 
were identified using methods similar to those described above. Expression vectors which inhibited 
growth of E. coli upon induction of antisense RNA expression with IPTG were transformed directly 
into Enterobacter cloacae, Klebsiella pneumonia or Salmonella typhimurium. The transformed 

20 cells were then assayed for growth inhibition according to the method of Example 1 . After growth 
in liquid culture, cells were plated at various serial dilutions and a score determined by calculating 
the log difference in growth for INDUCED vs. UNINDUCED antisense RNA expression as 
determined by the maximum 10 fold dilution at which a colony was observed. The results of these 
experiments are listed below in Table V. If there was no effect of antisense RNA expression in a 

25 microorganism, the clone is minus in Table V. In contrast, a positive in Table V means that at least 
10 fold more cells were required to observe a colony on the induced plate than on the non-induced 
plate under the conditions used and in that microorganism. 

TABLE V 

30 Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation in E. coli 



Mol. No. 


S. typhimurium 


E. cloacae 


K. pneumoniae 


EcXAOOl 


+ 


+ 




EcXA004 


+ 






EcXA005 




+ 


+ 


EcXA006 








EcXA007 




+ 




EcXA008 


+ 




+ 


EcXA009 








EcXAOlO 


+ 


+ 


+ 


EcXAOll 




+ 
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Mol.N . 


S. typhimurium 


E. cloacae 


K. pneumoniae 


EcXA012 


- 


+ 


- 


EcXA013 


+ 


+ 


+ 


EcXA014 


+ 


+ 


- 


EcXAOlS 


+ 


+ 


+ 


EcXA016 


+ 


+ 




EcXA017 


+ 


+ 


+ 


EcXA018 


+ 


+ 


+ 


EcXA019 


+ 


+ 




EcXA020 


+ 


+ 


+ 


EcXA021 


+ 


+ 


+ 


EcXA023 


+ 


+ 




EcXA024 


+ 


- 




EcXA025 


- 


- 


- 


EcXA026 


+ 


+ 


- 


EcXA027 


+ 


+ 


- 


EcXA028 


+ 


- 


- 


EcXA029 


- 


- 


- 


EcXA030 


+ 


+ 


+ 


EcXA031 


+ 


- 


- 


EcXA032 


+ 


+ 


- 


EcXA033 


+ 


+ 


+ 


EcXA034 


+ 


+ 




EcXA035 


- 


- 


- 


EcXA036 


+ 


- 


+ 


EcXA037 






- 


EcXA038 


4- 


+ 


+ 


EcXA039 


+ 


- 


- 


EcXA041 


+ 


+ 


+ 


EcXA042 


- 


+ 


+ 


EcXA043 


- 


- 


- 


EcXA044 


- 


- 




EcXA045 


+ 


+ 


+ 


EcXA046 


- 


- 


- 


EcXA047 


+ 


+ 


- 


EcXA048 


- 


- 


- 


EcXA049 


+ 


- 


- 


EcXAOSO 


- 


- 


- 


EcXAOSl 


+ 


- 


- 


EcXA052 


+ 


- 


- 


EcXA053 




+ 


+ 


EcXA054 


- 


- 


+ 


EcXA055 


+ 


- 


- 


EcXA056 




- 


+ 


EcXA057 




+ 


- 


EcXA058 


- 


- 


- 


EcXA059 


^ + 


+ 


+ 1 


EcXA060 


- 


- 


- 


EcXA061 


- 


- 


- 


EcXA062 








EcXA063 


+ 


+ 




EcXA064 








EcXA065 


+ 


+ 




EcXA066 








EcXA067 




+ 
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Mol. No. 


5. typhimurium 


K cloacae 


K. pneumoniae 


EcXA068 


_ 






EcXA069 


_ 


+ 


_ 


EcXA070 




_ 




EcXA071 


+ 






EcXA072 


+ 




+ 


EcXA073 


+ 


+ 


+ 


EcXA074 


+ 




+ 


EcXA075 


+ 




— 


EcXA076 


_ 


+ 


— 


EcXA077 


+ 


+ 


_ 


EcXA079 


+ 


+ 


+ 


EcXA080 


+ 






EcXA082 


_ 


+ 




EcXA083 






_ 


EcXA084 


_ 


+ 




EcXA086 


— 


m 




EcXA087 


_ 






EcXA088 








EcXA089 


_ 






EcXA090 




m 




EcXA091 


— 


m 




EcXA092 




m 




EcXA093 


_ 


_ 




EcXA094 


+ 


+ 


+ 


EcXA095 


+ 


+ 




EcXA096 








EcXA097 


+ 






EcXA098 


+ 






EcXA099 








EcXAlOO 


_ 






EcXAlOl 








EcXAI02 






_ 


EcXA103 




+ 




EcXA104 


+ 


+ 


+ 


EcXA106 


+ 


+ 




EcXA107 




_ 




EcXA108 


_ 


m 




EcXA109 


_ 




_ 


EcXAllO 


+ 


+ 


— 


EcXAlll 


_ 




m 


EcXA112 




+ 


_ 


EcXAl 13 


+ 


+ 


+ 


EcXAl 14 




+ 


_ 


EcXAl 15 


_ 


+ 


_ 


EcXAl 16 


+ 


+ 


m 


EcXAl 17 


+ 


_ 


_ 


EcXAl 18 


_ 






EcXAl 19 


+ 






EcXA120 








EcXA121 








EcXA122 


+ 




+ 


EcXA123 


+ 






EcXA124 








EcXA125 
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MoI.No. 


S. typhimurium 


K cloacae 


K pneumoniae 


EcXA126 


- 




- 


EcXA127 


+ 


+ 


- 


EcXA128 


- 


- 


- 


EcXA129 


- 


+ 


- 


EcXA130 


+ 


+ 


- 


EcXA132 


- 


- 


- 


EcXA133 


- 


- 


- 


EcXA136 


- 


- 


- 


EcXA137 


- 


- 


- 


EcXA138 


+ 


- 


- 


EcXA139 


- 


- 


- 


EcXAHO 


+ 




- 


EcXAHl 


+ 






EcXA142 


- 


- 


- 


EcXA143 


- 


+ 


- 


EcXA144 


+ 


+ 


- 


EcXA145 


- 


- 


- 


EcXA146 


- 




- 


EcXA147 


- 


- 




EcXA148 


- 




- 


EcXA149 


+ 


+ 


+ 


EcXA150 


- 


- 


- 


EcXA151 




- 


- 


EcXA152 


- 


- 


- 


EcXA153 


• + 


+ 


- 


EcXA154 


- 


- 


- 


EcXA155 


- 


- 


ND 


EcXA156 


- 


+ 


- 


EcXA157 


- 


- 


- 


EcXAl 58 


- 


- 


- 


EcXA159 


+ 


- 


- 


EcXA160 


+ 


- 


- 


EcXA162 


- 


- 


- 


EcXA163 


- 


- 


- 


EcXA164 


- 


- 


- 


EcXA165 


- 


- 


- 


EcXAl 66 


- 


- 


- 


EcXA167 


- 


- 


- 


EcXAl 68 


- 


- 


- 


EcXAl 69 


- 


+ 


- 


EcXA171 


- 


- 


- 


EcXA172 


- 


- 


- 


EcXA173 


- 


- 


- 


EcXA174 


- 


- 


- 


EcXA175 


- 


- 


- 


EcXAl 76 


- 


- 


- 


EcXA178 


♦ - 


- 




EcXAl 79 


- 


- 


- 


EcXAl 80 


+ 






EcXAl 81 








EcXAl 82 








EcXAl 83 








EcXAl 84 








EcXA185 
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MoL N . 


S. typhimurium 


E. cloacae 


K. pneumoniae 


EcXA186 








EcXA187 




+ 


+ 


EcXA189 


+ 






EcXA190 


+ 


+ 


+ 


EcXA191 


+ 


+ 




EcXA192 




+ 





Thus, the ability of an antisense nucleic acid which inhibits the proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
5 Helicobacter pylori, or Salmonella typhi to inhibit the growth of other organims may be evaluated 
by transforming the antisense nucleic acid directly into species other than the organism from which 
they were obtained. In particular, the ability of the antisense nucleic acid to inhibit the growth of 
Anaplasma marginale, Aspergillus Jumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida gtabrata (also 

1 0 called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Ccmdida guilliermondii, 
Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium difficile, 
Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enter ococcusfaecium, Escherichia coli, 

1 5 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis. 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, may be 
evaluated. In some embodiments of the present invention, the ability of the antisense nucleic acid 

25 to inhibit the growth of an organism other than E. coli may be evaluated. In such embodiments, 
the antisense nucleic acids are inserted into expression vectors functional in the organisms in which 
the antisense nucleic acids are evaluated. 

It will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 

30 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Stapfiylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 



-138- 



WO 01/70955 



PCT/US01/09180 



Helicobacter pylori, or Salmonella typhi (including antisense nucleic acids complementary to SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 
5 Those skilled in the art will appreciate that a negative result in a heterologous cell or 

microorganism does not mean that that cell or microorganism is missing that gene nor does it mean that 
the gene is unessential. However, a positive result means that the heterologous cell or microorganism 
contains a homologous gene which is required for proliferation of that cell or microorganism. The 
homologous gene may be obtained using the methods described herein. Those cells that are inhibited 
1 0 by antisense may be used in cell-based assays as described herein for the identification and 
characterization of compounds in order to develop antibiotics effective in these cells or 
microorganisms. Those skilled in the art will appreciate that an antisense molecule which works in the 
microorganism from which it was obtained will not always work in a heterologous cell or 
microorganism. 

15 EXAMPLE 12 A 

Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species Using the Staphylococcus 
aureus. Salmonella typhimurium. Klebsiella pneumoniae. Pseudomonas aeruginosa. Enterococcus 
faecalis. Escherichia coll Enterococcus faecalis. Haemophilus influenzae. Helicobacter pylori, or 
Salmonella typhi Expression Vectors or Expression Vectors Functional in Bacterial Species other than 
20 Staphylococcus aureus. Salmonella tvphimurium. Klebsiella pneumoniae. Pseudomonas aeruginosa. 
Enterococcus faecalis. Escherichia coll Enterococcus faecalis. Haemophilus influenzae. 
Helicobacter pylori, or Salmonella typhi . 
The antisense nucleic acids that inhibit the growth of Staphylococcus aureus, Salmonella 
typhimurium I Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
25 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi , or portions thereof, may also be evaluated for their ability to inhibit the growth 
of cells or microorganisms other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influemae, Helicobacter pylori, or Salmonella typhi . For example, the 
30 antisense nucleic acids that inhibit the growth of Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, ox Salmonella typhi may be 
evaluated for their ability to inhibit the growth of other organisms. In particular, the ability of the 
antisense nucleic acid to inhibit the growth of Anaplasma marginale, Aspergillus fwnigatus, 
3 5 Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
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(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatous, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tubercidosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pastewella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

10 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or 
any species falling within the genera of any of the above species may be evaluated. In some 
embodiments of the present invention, the ability of the antisense nucleic acid to inhibit the growth 

15 of an organism other than E. coli may be evaluated. 

In such methods, expression vectors in which the expression of an antisense nucleic acid 
that inhibits the growth of Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi is under the control of an 

20 inducible promoter are introduced into the cells or microorganisms in which they are to be 
evaluated. In some embodiments, the antisense nucleic acids may be evaluated in cells or 
microorganisms which are closely related to Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli; 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typh . The 

25 ability of these antisense nucleic acids to inhibit the growth of the related cells or microorganisms 
in the presence of the inducer is then measured. 

For example, thirty-nine antisense nucleic acids which inhibited the growth of 
Staphylococcus aureus were identified using methods such as those described herein and were 
inserted into an expression vector such that their expression was under the control of a xylose- 

30 inducible XyI~T5 promoter. A vector with Green Fluorescent Protein (GFP) under control of the 
Xyl-T5 promoter was used to show that expression from the Xyl-T5 promoter in Staphylococcus 
epidermidis was comparable to that in Staphylococcus aureus. 

The vectors were introduced into Staphylococcus epidermidis by electroporation as follows: 
Staphylococcus epidennidis was grown in liquid culture to mid-log phase and then harvested by 

3 5 centrifugation. Th cell pellet was resuspended in 1/3 culture volume of ice-cold EP buffer (0.625 
M sucrose, 1 mM MgCl 2 , pH=4.0), and then harvested again by centrifugation. The cell pellet was 
then resuspended with 1/40 volume EP buffer and allowed to incubate on ice for 1 hour. The cells 
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were then frozen for storage at -80°C. For electroporation, 50 nl of thawed electrocompetent cells 
were combined with 0.5 \ig plasmid DNA and then subjected to an electrical pulse of 10 kV/cm, 25 
uFarads, 200 ohm using a biorad gene pulser electroporation device. The cells were immediately 
resuspended with 200 |xl outgrowth medium and incubated for 2 hours prior to plating on solid 
5 growth medium with drug selection to maintain the plasmid vector. Colonies resulting from 
overnight growth of these platings were selected, cultured in liquid medium with drug selection, 
and then subjected to dilution plating analysis as described for Staphylococcus aureus in Example 
10 above to test growth sensitivity in the presence of the inducer xylose. 

The results are shown in Table VI below. The first column indicates the Molecule Number 
10 of the Staphylococcus aureus antisense nucleic acid which was introduced into Staphylococcus 
epidermidis. The second column indicates whether the antisense nucleic acid inhibited the growth 
of Staphylococcus epidermidis, with a indicating that growth was inhibited. Of the 39 
Staphylococcus aureus antisense nucleic acids evaluated, 20 inhibited the growth of Staphylococcus 
epidermidis. 

15 

TABLE VI 

Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation of 

Staphylococcus aureus 



Mol. No. 


S. epidermidis 


SaXA005 


+ 


SaXA007 


+ 


SaXA008 


+ 


SaXA009 


+ 


SaXAOlO 


+ 


SaXAOll 




SaXA012 




SaXA013 




SaXA015 


+ 


SaXA017 




SaXA022 


+ 


SaXA023 




SaXA024 




SaXA025 


+ 


SaXA026 


+ 


SaXA027 




SaXA027b 
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SaXA02c 


- 


SaXA028 


- 


SaXA029 


+ 


SaXA030 


+ 


SaXA032 




SaXA033 


+ 


SaXA034 


- 


SaXA035 


+ 


SaXA037 


+ 


SaXA039 


- 


SaXA042 


- 


SaXA043 


- 


SaXA044 


- 


SaXA045 


+ 


SaXAOSl 




SaXA053 


- 


SaXA056b 


- 


SaXA059a 


+ 


SaXA060 


- 


SaXA061 


+ 


SaXA062 


+ 


SaXA063 




SaXA065 





Although the results shown above were obtained using a subset of the nucleic acids of the 
present invention, it will be appreciated that similar analyses may be performed using the other nucleic 
acids of the present invention to determine whether they inhibit die proliferation of cells or 
5 microorganisms other than Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coll, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, ox Salmonella typhi . 

Thus, it will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 
1 0 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi t (including antisense nucleic acids complementary to SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 

5 

EXAMPLE 12C 

As a demonstration of the methodology required to find homologies to an essential gene, 
nine prokaryotic organisms were analyzed and compared in detail. First, the most reliable source 
of gene sequences for each organism was assessed by conducting a survey of the public and private 

10 data sources. The nine organisms studied are Escherichia coll, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, 
Streptococcus pneumoniae and Salmonella typhi. Full-length gene protein and nucleotide 
sequences for these organisms were assembled from various sources. For Escherichia coli, 
Haemophilus influenzae and Helicobacter pylori, gene sequences were adopted from the public 

15 sequencing projects, and derived from the GenPept 1 1 5 database (available from NCBI). For 
Pseudomonas aeruginosa^ gene sequences were adopted from the Pseudomonas genome 
sequencing project (downloaded from http://www.pseudomonas.comV For Klebsiella pneumoniae, 
Staphylococcus aureus, Streptococcus pneumoniae and Salmonella typhi, genomic sequences from 
PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using the gene finding software 

20 GeneMark v 2.4a, which was purchased from GenePro Inc. 45 1 Bishop St, N.W., Suite B, Atlanta, 
GA, 30318, USA. 

Subsequently, the essential genes found by the antisense methodology were compared to 
the derived proteomes of interest, in order to find all the homologous genes to a given gene. This 
comparison was done using the FASTA program v3.3. Genes were considered homologues if they 

25 were greater than 25% identical and the alignment between the two genes covered more than 70% 
of the length of one of the genes. The best homologue for each of the nine organisms, defined as 
the most significantly scoring match which also fulfilled the above criteria, was reported in Table 
VIIA. Table VIIA lists the best ORF identified as described above (column labelled LOCUSID), 
the SEQ ID, % identity, and the amount of the protein which aligns well with the query sequence 

30 (coverage) for the gene identified in each of the nine organisms evaluated as described above. 

Table VIIB lists the PathoSeq cluster ID for genes identified as being required for 
proliferation in Enterococcus faecalis, Escherichia coli, Pseudomonas aeruginosa, and 
Staphylococcus aureus using the methods described herein. As indicated in the column labelled 
PathoSeq cluster ID, these sequences share homology to one another and were consequently 

35 grouped within the same PathoSeq cluster. Thus, the methods described herein identified genes 
required for proliferation in several speci s which share homology. 
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Salmonella 
typhi 


14040 
28% 
98% 




13733 
48% 
96% 






14078 
29% 
97% 


13966 
54% 
101% 


14096 
61% 
101% 


13731 
39% 
85% 


13968 
53% 
95% 




Streptococcus 
pneumoniae 


13524 
55% 

98% 


13392 
39% 
101% 


13186 

65% 1 
98%, 


13362 
51% 
100% 


13176 | 
74% ] 
99%] 


13399 
27% 

96% 


13232 
80% 
101% 


13222 
86% 

92% 


13561 
59% 

88% 


13204 
93% 

94% 


13205 
63% 

81% 


Staphylococcus 
aureus 


12309 | 
52% 

98% 


12860 
27% 

95% 


12820 
59% 

97% 


12529 
54% 

99% 


12352 
64% 

98% 


12614 
29% 

90% 


12444 
78% 

101% 


12230 
85% 

101% 


12527 
50% 

85% 


12260 
74% 

101% 


12214 
69% 

97% 


Pseudomonas 
aeruginosa 






12018 
48% 

97% 


11891 
49% 
100% 




12009 
32% 

96% 


11996 
54% 
100% 


11989 
60% 
100% 


12020 
40% 

85% 


5171 

54% 

95% 


11992 
43% 

87% 


Klebsiella 
pneumoniae 


11739 
29% 
77% 












11659 
55% 
90% 










Helicobacter 
pylori 


11603 
28% 
79% 




11351 
44% 
96% 


11340 
46% 
100% 


11448 
39% 
98% 


11564 
28% 
100% 


11408 
55% 
99% 


11426 
62% 
102% 




11439 

53% 
94% 


11438 
39% 
81% 


Haemophilus 
influenzae 


10998 
28% 
101% 




11177 
49% 

95% 


11247 
37% 
100% 




11189 

33% 
98% 


11061 
57% 
100% 


11120 
62% 
100% 


11193 
38% 

87% 


11104 
53% 

95% 


11105 
46% 

87% 


Enterococciis 
faecalis 


10618 
100% 
100% 


10505 
100% 
100% 


10813 
100% 
100% 


10516 
100% 
100% 


10673 
100% 
100% 


10637 
100% 
100% 


10480 
100% 
101% 


10540 
100% 
101% 


10798 
100% 
100% 


10560 
100% 
101% 


10523 
100% 
101% 


Escherichia 
coli 


10430 
27% 
99% 




10322 
49% 
96% 


10128 
50% 
99% 




10031 
31% 
97% 


10364 
54% 
100% 


10336 
60% 
100% 


10323 
39% 
85% 


10352 
53% 
95% 


10351 
46% 
87% 


Data 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


LOCUSID 


EFAlOOOOl 


EFA 100023 


EFA100065 


EFA100151 1 

1 


EFA100157 


EFA100165 


EFA100190 


EFA100194 


EFA100200 


EFA1002I0 


EFA100211 
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Salmonella 
typhi 




13911 
43% 
72% 






13853 
44% 
108% 


14074 
31% 
93% 


13739 
63% 
98% 


13957 
28% 
99% 






13765 
44% 
93% 




Streptococcus 
pneumoniae 


13245 
25% 

84% 


13616 | 
45% 

94% 






13684 
72% 
100% 


13478 
46% 

97% 


13413 
76% 
100% 


13348 
41% 
109% 


13184 
43% 

98% 


13331 
78% 
100% 


13381 
69% 

82% 


13334 
32% 

82% 


Staphylococcus 
aureus 




12390 
44% 

99% 


12178 
33% 

88% 




13003 
66% 

99% 


12396 
43% 

91% 


12281 
72% 

99% 


12139 
42% 

91% 


12986 
44% 

99% 


12641 
61% 

100% 


12322 
63% 

84% 


12862 
50% 

85% 


Pseudomonas 
aeruginosa 


11827 
31% 

90% 


11937 
45% 

97% 






11961 
44% 
108% 


12012 
29% 

93%| 


11791 
58% 
101% 






12028 
47% 

81% 


5198 
51% 

73% 


11896 
31% 

74% 


Klebsiella 
pneumoniae 
















11638 
29% 
99% 










Helicobacter 
pylori 




11601 
41% 
97% 






11563 
42% 
101% 




11483 
59% 
99% 




11338 
31% 
70% 




11391 
44% 
78% 




Haemophilus 
influenzae 




11174 
41% 

95% 






11238 
43% 
109% 


11185 
29% 
98% 


11196 

59% 
98% 




11135 
29% 
72% 


11139 
44% 

82% 


11216 
43% 

96% 




Enterococcus 
faecalis 


10810 
100% 
100% 


10517 
100% 
101% 


10641 
100% 
100% 


10782 
100% 
100% 


10675 
100% 
100% 


10773 
100% 
100% 


10766 
100% 
100% 


10702 
100% 
101% 


10486 
100% 
100% 


10501 
100% 
100% 


10764 
100% 
100% 


10793 
100% 
100% 


Escherichia 
coli 


30284 
30% 
85% 


10045 
43% 
92% 






10465 
43% 
108% 


10027 
31% 
96% 


10295 
63% 
98% 


10224 
28% 
99% 






10314 
43% 
95% 


10205 
28% 
79% 


Data 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


LOCUSID 


EFA 100289 


EFA 100295 


EFA100312 


EFA 100329 


EFA100394 


EFA100397 


EFA100399 


EFA100426 


EFA100478 


EFA100615 


EFA100617 


EFAl 00641 
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Salmonella 
typhi 




14073 
27% 
95% 




13964 
77% 
100% 


14010 
70% 
87% 


13717 
44% 
94% 


14098 
40% 
103% 


14099 
52% 
99% 


13868 
41% 
100% 


14009 
47% 
75% 




13914 
31% 
99% 


Streptococcal 
pneumoniae ' 


13367 
69% 
100% 


13505 

50% ! 
99%| 


13698 
33% 
100% 


13171 
78% 
101% 


13220 
84% 

87% 


13219 
60% 

93% 


13218 
60% 
100% 


13217 
88% 
101% 




13343 
62% 

94% 




13261 
75% 

99% 


Staphylococcus 
aureus 


12493 

73% , 
100%! 


12891 
29% 

82% 


12523 
33% 

100% 


12442 
90% 

100%, 


12228 
84% 

87% 


12227 
64% 

94% 


12226 
48% 

101% 


12225 
79% 

101% 


12595 
52% 

100% 


12327 
64% 

94% 




12738 
77% 

100% 


Pseudomonas 
aeruginosa 


12023 
46% 
101% 


12013 
28% 

92% 




11995 
75% 
101% 


11876 
71% 

83% 


11942 
48% 

82% 


11991 
39% 
102% 


5160 
46% 

99% 


11944 
44% 
100% 


11875 
45% 

81% 




11953 
37% 

78% 


Klebsiella 
pneumoniae 










11651 
70% 
87% 


11633 
45% 
94% 






11690 

42% 
98% 








Helicobacter 
pylori 


11520 
46% 
100% 


11613 
29% 

78%, 




11415 
77% 
101%| 


11429 
63% 
86% 


11348 
30% 
93% 


11430 
34% 
101% 


11431 
39% 
92% 


11523 

29% 
94% 


11396 
43% 
75% 




11543 
86% 
100% 


Haemophilus 
influenzae 




11184 

28% 
76% 




11059 
78% 
100% 


11052 
69% 
83% 


11008 

47% 
94% 


11118 

37% 
102% 


11116 
52% 

99% 


11004 
39% 

99% 






10986 
34% 

83% 


Enterococcus 
faecaiis 


10792 
100% 
100% 


10679 
100% 
100%, 


10717 
100% 
100%| 


10482 
100% 
100% 


10537 
100% 
101% 


10536 
100% 
100% 


10535 
100% 
100% 


10534 
100% 
101% 


10483 
300% 
100% 


10575 
100% 
102% 


10897 
100% 
100% 


10811 
100% 
100% 


Escherichia 
coli 




10026 
28% 
83% 




10362 
78% 
100% 


10111 
71% 
83% 


10075 
45% 
94% 


10339 
40% 
103% 


10340 
52% 
99% 


10287 
41% 
99% 


10112 
49% 
75% 


10155 , 
27% 
85% 


10035 
32% 
104% 


Data 

— 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID ; 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 


SeqID 

IDENTITY 

COVERAGE 
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13416 
50% 
101% 


13641 
85% 

96% 


13439 
58% 

99% 


13646 
78% 

98% 


13230 
63% 

95% 


13594 
63% 
100% 


13224 
76% 
101% 




13223 
70% 
100% 


13191 
56% 

92% 


13251 
86% 

89% 


13554 
67% 
101% 


Staphylococcus 
aureus 






12236 
48% 

98% 


12446 
72% 

99% 


12368 
59% 

101% 


12556 
55% 

101% 


12232 
65% 

99% 




12231 
71% 

101% 


12289 
49% 

93% 


12715 
76% 

85% 


12504 
71% 

100% 


Pseudomonas 
aeruginosa 
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typhi 


13764 
36% 
93% 


14012 
29% 
103% 




13783 
42% 
98% 


14045 
31% 
96% 
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13974 
53% 
100% 


13973 
43% 
93% 
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Streptococcus 
pneumoniae 
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95% 


13498 
64% 
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13600 
50% 
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100% 


5164 
100% 
100% 


5165 
100% 
100% 


5166 
100% 
100% 


5167 
100% 
100% 


5168 
100% 
100% 


5169 
100% 
100% 


5170 
100% 
100% 


Klebsiella \ 
pneumoniae 


















11654 
99% 
69% 








Helicobacter 
pylori 


11428 
100% 
74% 






11432 
88% 
49% 


11433 
97% 

37% 


11434 
99% 
50% 


11435 
100% 
40% 




11589 
99% 
48% 




11436 
100% 
65% 


11437 
84% 
45% 


Haemophilus 
influenzae 


11117 
100% 
76% 


11116 
100% 
63% 


11115 
95% 
58% 


11114 

99% 
74% 


11113 
99% 
63% 


11112 
100% 
66% 


11111 
99% 
64% 


11110 
100% 
63% 


11109 
99% 

. 68% 


11108 
94% 

62%j 


11107 
101% 
85% 


11106 
90% 
62% 


Enterococcus 
faecalis 


10538 
100% 
68% 


10534 
100% 
46% 


10532 
. 98% 

42% 


10531 
92% 

52% 


10530 
98% 

52% 


10529 
99% 

49% 


10528 
102% 
46% 


10599 
100% 
43% 


10527 
99% 

58% 


10526 
92% 

49% 


10525 | 
100% 
66% 


10524 
98% 

53% 


Escherichia 
coli 


10338 
100% 
87% 


10340 
100% 
65% 


10341 

95% ! 
56% 


10342 
100% 
77% 


10343 
99% 
59% 


10344 
100% 
62% 


10345 
99% 
64% 


10346 
100% 
69% 


10347 
99% 
69% 


10348 
97% 
65% 


10349 
101% 
85% 


10350 

| 90% 

71% 


Data 
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IDENTITY 
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IDENTITY 
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IDENTITY 


SeqID 
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IDENTITY 


LOCUSID 


PA4242 


PA4244 


PA4245 


PA4246 


PA4247 


PA4248 


PA4249 


PA4250 


PA4251 


PA4252 


PA4253 


PA4254 
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Salmonella 
typhi 


13968 
100% 
77% 


13969 
99% 

74% 


13970 
100% 
69% 




13973 
100% 
68% 


13974 
99% 
75% 


13975 
100% 
91% 


13967 
100% 
89% 


14042 
100% 
75% 


14044 
100% 
64% 


14045 
99% 
65% 


13821 
91% 
51% 


Streptococcus 
pneumoniae 


13204 
98% 

57% 


13203 
93% 

59% 


13202 
91% 

58% 


13201 
100% 

67% 


13198 
97% 

44% 


13197 
99% 

51% 


13196 
99% 

61% 


s 

vP 
i—* 

CO 
CM 
CO 


13646 
99% 

45% 


13247 
100% 

58% 


13246 
95% 

42% 




Staphylococcus 
aureus 


12260 
98% 

58% 


12259 
91% 

57% 


12258 
99% 

48% 


12255 
100% 

63% 


12240 
101% 

46% 


12235 
103% 

46% 




12445 
111% 

68% 


12446 
101% 

46% 


12449 
98% 

58% 


12450 
99% 

39% 




Pseudomonas 
aeruginosa 


5171 
100% 
100% 


5172 
100% 
100% 


5173 
100% 
100% 


5174 
100% 
100% 


5175 
100% 
100% 


5176 
100% 
100% 


5177 
100% 
100% 


5178 
100% 
100% 


5179 
100% 
100% 


5180 
100% 
100% 


5181 
100% 
100% 


5182 
100% 
100% 


£ 1 
«s Si 
S< S, 














11643 
100% 
92% 












Helicobacter 
pylori 


11439 
96% 
65% 


11592 
99% 
55% 


11593 
95% 
41% 


11594 
99% 
61% 


11595 
96% 
36% 


11442 
91% 
35% 


11443 
95% 
57% 


11409 
100% 
75% 


11410 
109% 
47% 


11572 
102% 
54% 






Haemophilus 
influenzae 


11104 
100% 
77% 


11103 
100% 
72% 


11102 
100% 
70% 


11101 
100% 
84% 


11098 
100% 
72% 


O 


11096 
100% 
92% 


11062 
100% 
89% 


11036 
100% 
73% 


11072 
101% 
66% 


11071 
100% 
66% 


M? 

as 

CM 


Enterococcus 
faecalis 


10560 
100% 
54% 


10559 
91% 

61% 


10558 
91% 

57% 


10557 
101% 
70% 


10549 
95% 

45% 




10533 
75% 

58% 


10479 
111% 
70% 


10627 
100% 
46% 


10615 
101% 
65% 


10614 
95% 

40% 




Escherichia 
coll \ 


10352 ! 
100% ; 
77% 


10353 
99% 
74% 


10354 
100% 
69% 


10355 
100% 
82% 


10358 \ 
100% 
68% 


10359 
99% 
75% 


10360 
100% 
90% 


10365 
100% 
89% 


10439 
100% 
76% 


10437 
100% 
66% 


10436 1 
99% 
68% 


10200 
88% 
51% 


Data 
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SeqID 

COVERAGE 
IDENTITY 


SeqID 

COVERAGE 
IDENTITY 
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IDENTITY 


LOCUSID 
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PA4257 


PA4258 


PA4259 


PA4262 


PA4263 


PA4264 


PA4268 


PA4269 


PA4271 


PA4272 


PA4316 
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Salmonella 
typhi 






13742 
95% 
41% 


13719 
101% 
33% 


14077 
90% 
44% 


13729 
100% 
72% 


13986 
84% 
39% 


OO 

o 
oo 

CO 


13815 
99% 
57% 


14088 
100% 
71% 




13719 
100% 
50% 


Streptococcus 
pneumoniae 










13333 
98% 

32% 


13356 
99% 

56% 




13248 
81% 

42% 




13421 
80% 

46% 






Staphylococcus 
aureus 










12360 
93% 

33% 


12237 
99% 

55% 




12850 
99% 

46% 




12526 
101% 

52% 






Pseudomonas 
aeruginosa 


5183 
100% 
100% 


5184 
100% 
100% 


5185 
100% 
100% 


5186 
100% 
100% 


5187 
100% 
100% 


5188 
100% 
100% 


5189 

100% 
1 100% 


5190 
100% 
100% 


5191 
100% 
100% 


5192 
100% 
100% 


5193 
100% 
100% 


5194 
100% 
100% 


Klebsiella 
pneumoniae 




11699 
86% 
27% 


11740 
81% 
36% 






11655 

72% 
76% 




11717 
91% 
59% 










Helicobacter 
pylori 








11516 
100% 
28% 


11458 

93% 
30% 


11289 
94% 

54% 




11314 
79% 

51% 




11489 
100% 
49% 




11516 

99% 
28% 


Haemophilus 
influenzae 








11145 
100% 
45% 


11188 
92% 
41% 


11241 
100% 
73% 


11195 
81% 
37% 


11198 
98% 
60% 




11134 
100% 
70% 




11145 
100% 
29% 


Enterococcus 
faecalis 










10805 
94% 

33% 


10602 
99% 

59% 




10658 
77% 

48% 




10628 
101% 
47% 






Escherichia 
coli 






10292 
95% 
40% 


10072 
101% 
33% 


10030 
90% 
45% 


10327 
100% 
75% 


10463 
84% 
39% 


10381 
99% 
58% 




10258 | 
100% 
71% 




10072 
100% 
50% 
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IDENTITY 


LOCUSID 


PA4332 


PA4347 


PA4363 


PA4375 


PA4413 


PA4433 


PA4473 


PA4506 


PA4512 


PA4542 


PA4576 


PA4598 
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Salmonella 
typhi 


13979 
100% 
66% 






13765 
107% 
58% 


13828 
97% 
33% 




13856 
95% 
48% 


14006 
86% 
44% 




14057 
94% 
30% 




13808 
100% 
41% 


Streptococcus 
pneumoniae 


13336 
99% 

50% 






13663 
91% 

43% 


13402 
96% 

33% 






13458 
97% 

32% 




13292 
98% 

30% 






Staphylococcus 
aureus 


12380 
98% 

53% 






12322 
78% 

48% 








12501 
96% 

37% 










Pseudomonas 
aeruginosa 


5195 
100% 
100% 


5196 
100% 
100% 


5197 
100% 
100% 


5198 
100% 
100% 


5199 
100% 
100% 


5200 
100% 
100% 


5201 
100% 
100% 


5202 
100% 
100% 


5203 
100% 
100% 


5204 
100% 
100% 


5205 
100% 
100% 


5206 
100% 
100% 


Klebsiella 
pneumoniae 


11675 
100% 
65% 


















11694 
90% 
29% 




11709 
77% 
42% 


Helicobacter 
pylori 


11287 
97% 
52% 






11501 
93% 
39% 








11394 
83% 
31% 




11383 
97% 
26% 






Haemophilus 
influenzae 


11251 
101% 
64% 






11216 
98% 
58% 


11280 
99% 
75% 




10972 
91% 
41% 


10960 
97% 
44% 




11176 
97% 
27% 




11126 
96% 
39% 


Enterococciis 
faecalis 


10826 
97% 

54% 














10619 
82% 

36% 




10796 
82% 

33% 






Escherichia 
coli 


10143 
100% 
66% 






10314 
107% 
58% 


10387 
100% 
87% 




10455 
93% 
48% 


10115 
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43% 
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94% 
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100% 
41% 
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PA5088 
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Salmonella 
typhi 
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CO 
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00 
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13758 
89% 
28% 












13885 
94% 
52% 


13748 - 
100% 
64% 






Streptococcus 
pneumoniae 


















13617 
94% 

54% 


13643 

105% 

39% 




13236 
101% 

37% 


\ 


aureus 




12730 
100% 

28% 








12129 
73% 

40% 






13127 
94% 

55% 


12489 
100% 

38% 




12623 
100% 

38% 


1 

1 
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aeruginosa 


5207 
100% 
100% 


5208 
100% 
100% 


5209 
100% 
100% 


5210 
100% 
100% 


5211 
100% 
100% 


5212 
100% 
100% 


5213 
100% 
100% 


5214 
100% 
100% 


5215 
100% 
100% 


5216 
100% 
100% 


5217 
100% 
100% 


5218 
100% 
100% 


Klebsiella 
pneumoniae 


11711 
102% 
34% 
























Helicobacter 
pylori 




11612 
88% 
39% 








11327 
78% 
39% 






11321 
94% 
46% 


11452 
96% 
35% 




11609 
102% 
31% 


Haemophilus 
influenzae 




11260 
100% 
54% 








11158 
99% 
79% 






11160 
94% 
52% 


11199 
100% 
56% 




11133 
102% 
58% 


Enterococcus 
faecalis 


10596 
71% 

26% 












10503 
85% 

28% 




10924 
94% 

51% 


10788 
103% 
38% 




10668 
102% 
37% 


Escherichia I 


% 


10375 
102% 
33% 




10302 
90% 
29% 






10391 
100% 
82% 






10330 
94% 
52% 
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PA5207 


PA5209 
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PA5316 
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PA5393 


PA5436 


PA5443 


PA5490 


PA5493 
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Salmonella 
typhi 




13923 
99% 
67% 


s 1 
& S, 




13338 
101% 

37% 


Staphylococcus 
aureus 




12703 
102% 

34% 


Pseudomonas 
aeruginosa 


5219 
100% 
100% 


5220 
100% 
100% 


Klebsiella 
pneumoniae 






k 
H 




11450 
100% 
33% 


Haemophilus 
influenzae 




11169 
99% 

64% 


c 

S 

I* 


faecalis 




10911 
103% 
39% 


Escherichia 
coli 


10119 
99% 
31% 


10397 
99% 
67% 


Data 
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IDENTITY 


SeqID 

COVERAGE 
IDENTITY 


LOCUSID 


PA5507 


PA5567 
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PathoSeq 
Cluster ID 


Eateroc ecus 
faecalis 


Escherichia coli 


Pseudomonas 
aeruginosa 


Staphylococcus 
aureus 


15 


EFA102326 


ECO101796 


PAE100280 


SAU102515 


55 


EFA100151 


ECO104157 


PAE100416 


SAU100633 


57 


EFA100617 


ECO102690 


PAE105434 


SAU100158 


1443 


EFA1 00689 


ECOl 03692 


PAE101987 


[ SAU100952 


1861 


EFA101412 


ECOl 03231 


PAE104331 


SAU101793 


2286 


EFA103268 


ECO103265 


PAE104314 


SAU101756 


2362 


EFA101425 


ECO100662 


PAE101537 


SAU101236 


2367 


EFA101417 


ECO103226 


PAE103206 


SAU101798 


2549 


EFA101410 


ECO103233 


| PAE104329 


SAU101791 


3816 


EFA101159 


ECO103243 


PAE104319 


SAU100546 


3857 


EFA101415 


ECOl 03228 


PAE103204 


SAU101796 


4322 


EFA101165 


ECOl 03237 


PAE104325 


SAU100141 


4569 


EFA100955 


ECO103217 


PAE103215 


SAU101808 


4948 


EFA101160 


ECOl 03242 


PAE 104320 


SAU100547 


5818 


EFA100742 


ECOl 03224 


PAE103208 


SAU101800 


8159 


EFA101163 


ECOl 03239 


PAE104323 


SAU100139 


8296 


EFA101164 


ECO103238 


PAE104324 


SAU100140 


8316 


EFA101409 


ECO103234 


PAE104328 


SAU101790 


8494 


. EFA103062 


ECO103884 


PAE104311 


SAU100433 


8498 


EFA1014U 


ECO103232 


PAE104330 


SAU101792 


8499 


EFA101416 


ECOl 03227 


PAE103205 


SAU101797 


7 




ECOl 00071 


PAE100837 


SAU102674 


8 


EFA101340 




PAE106580 


SAU100118 


28 


EFA101403 




PAE102647 


SAU100514 


41 


EFA101753 


ECOl 00 148 




SAU101565 


63 


EFA101685 




PAE103857 


SAU100331 


147 




ECOl 00645 


PAE100543 


SAU 100053 


548 




ECOl 00377 


PAE1 00604 


SAU1 00747 


730 




ECOl 03592 


PAE103108 


SAU100061 


1721 


EFA101686 


ECOl 00663 




SAU101996 


1749 


EFA101477 


ECOl 02557 




SAU100613 


2153 


EFA102656 


ECO100184 




SAU101869 


2790 


EFA102764 


ECO100500 




SAU101578 


3164 


EFA101162 


ECO103240 




SAU102602 


3312 


EFA103174 




PAE105008 


SAU100521 


3926 


EFA100194 


ECOl 03220 




SAU101806 


4441 


EFA 102541 




PAE1 05364 


SAU101814 


5685 


EFA100190 


ECO103264 




SAU100157 


7417 


EFA 1 02788 


ECO101684 




SAU1 02992 


7437 


EFA102351 


ECO100084 




SAU100056 


7579 




ECO102470 


PAE102641 


SAU100607 


7726 


EFA102551 


ECO103221 




SAU101805 


7727 


EFA100978 


ECO103218 




SAU101807 ! 


8092 




ECO102035 


PAE102964 


SAU1 00794 


8158 


EFA103365 




PAE104318 


SAU1 02880 


8161 


EFA100210 




PAE1 04326 


SAU102527 


8162 


EFA101414 




PAE1 03203 


SAU101795 
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Cluster ID 
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Escherichia coli 


Pseudomonas 
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Staphylococcus 
aureus 


8164 


EFA100741 


ECO103223 




SAU101801 


8493 


EFA101141 




PAE104310 


SAU1 00432 


10185 


EFA102728 


ECO 104092 




SAU1 02578 


35 




ECO 102870 




SAU100497 


44 






PAE101061 


SAU101143 


54 






PAE100225 


SAU100123 


85 




ECO101104 




SAU101262 


184 






PAE104901 


SAU101366 


362 


EFA102736 






SAU100414 


575 


EFA101790 






SAU100133 


579 


EFA102110 






SAU101624 


911 






PAE105432 


SAU1 02054 


941 




ECO101365 




SAU102162 
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EFA100615 






SAU1 00964 
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EFA100289 


ECO102819 






1141 




ECO102255 




SAU102356 


1232 




ECO100703 




SAU101346 


1274 






PAE103655 


SAU1 02264 


1337 




ECO102562 




SAU100567 


1350 




ECO100930 


PAE103901 




1374 




ECO103659 




SAU101385 


1427 


EFA 100394 






SAU100714 


1535 




ECO101207 




SAU101561 


1653 


EFA 102655 






SAU101868 


1849 


EFA100642 






SAU101653 


1932 


EFA100919 






SAU101365 


2156 


EFA101150 






SAU101271 


2189 




ECO102827 


PAE100476 




2238 




ECO101436 




SAU101092 


2338 


EFA103038 






SAU100518 


2411 


EFA 102802 






SAU1 02246 


2501 


EFA101121 






SAU100996 


2974 






PAE102537 


SAU102125 


3027 




ECO103959 




SAU200242 


3239 


EFA103021 






SAU100300 


3244 


EFA100399 






SAU101891 


3386 


EFA1 00426 






SAU 100886 | 


3447 


EFA102915 






SAU102112 


3460 


EFA102023 






SAU101399 


3682 


EFA100740 






SAU 10 1802 


3771 


EFA101540 






SAU100275 


| 4424 


EFA102542 






SAU101815 


4654 




ECO 100488 


PAE106184 




5148 


EFA 100065 






SAU100658 


7227 


EFA100023 






SAU100436 


7240 




ECO103672 




SAU101682 


7278 






PAE101620 


SAU301370 


7374 






PAE106765 
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EXAMPLE 13 

Use of Identified Nucleic Acid Sequences as Probes 
The sequences from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi described herein, 
homologous coding nucleic acids, or homologous antisense nucleic acids can be used as probes to 
obtain the sequence of additional genes of interest from a second cell or microorganism. For example, 
probes to genes encoding potential bacterial target proteins may be hybridized to nucleic acids from 
other organisms including other bacteria and higher organisms, to identify homologous sequences in 

1 0 these other organisms. For example, the identified sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , homologous coding nucleic acids, or homologous antisense nucleic acids may be 
used to identify homologous sequences in Anaplasma marginale, Aspergillus fumigatus, Bacillus 

15 anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 

20 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

25 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staplrylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 

30 genera of any of the above species. In some embodiments of the present invention, the nucleic 

acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, ox Salmonella typhi described herein, homologous coding nucleic 
acids, or homologous antisense nucleic acids may be used to identify homologous nucleic acids 

35 from a heterologous organism other than E. coli. 

Hybridization between the nucleic acids from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 



-230- 



WO 01/70955 PCT/US01/09180 

Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi described herein, homologous coding nucleic acids, or homologous antisense nucleic 
acids and nucleic acids from humans might indicate that the protein encoded by the gene to which the 
probe corresponds is found in humans and therefore not necessarily an optimal drug target. 
5 Alternatively, the gene can be conserved only in bacteria and therefore would be a good drug target for 
a broad spectrum antibiotic or antimicrobial. These probes can also be used in a known mariner to 
isolate homologous nucleic acids from Staphylococcus, Salmonella, Klebsiella, Pseudomonas, 
Enterococcus or other cells or microorganisms, e.g. by screening a genomic or cDNA library. 

Probes derived from the nucleic acid sequences from Staphylococcus aureus, Salmonella 
10 typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi described herein, homologous coding nucleic acids, or homologous antisense 
nucleic acids, or portions thereof, can be labeled with detectable labels familiar to those skilled in the 
art, including radioisotopes and non-radioactive labels, to provide a detectable probe. The detectable 
1 5 probe can be single stranded or double stranded and can be made using techniques known in the art, 
including in vitro transcription, nick translation, or kinase reactions. A nucleic acid sample containing 
a sequence capable of hybridizing to the labeled probe is contacted with the labeled probe. If the 
nucleic acid in the sample is double stranded, it can be denatured prior to contacting the probe. In 
some applications, the nucleic acid sample can be immobilized on a surface such as a nitrocellulose or 
20 nylon membrane. The nucleic acid sample can comprise nucleic acids obtained from a variety of 
sources, including genomic DNA, cDNA libraries, RNA, or tissue samples. 

Procedures used to detect the presence of nucleic acids capable of hybridizing to the detectable 
probe include well known techniques such as Southern blotting, Northern blotting, dot blotting, colony 
hybridization, and plaque hybridization. In some applications, the nucleic acid capable of hybridizing 
25 to the labeled probe can be cloned into vectors such as expression vectors, sequencing vectors, or in 
vitro transcription vectors to facilitate the characterization and expression of the hybridizing nucleic 
acids in the sample. For example, such techniques can be used to isolate, purify and clone sequences 
from a genomic library, made from a variety of bacterial species, which are capable of hybridizing to 
probes made from the sequences identified in Examples 5 and 6. 
30 EXAMPLE 14 . 

Preparation of PCR Primers and Amplification of DNA 
The identified Staphylococcus aweus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi genes corresponding directly to or 
35 located within the operon of nucleic acid sequences required for proliferation, homologous coding 
nucleic acids, or homologous antisense nucleic acids or portions thereof can be used to prepare PCR 
primers for a variety of applications, including the identification or isolation of homologous sequences 
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from other species. For example, the Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enter ococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi genes may be used to 
prepare PCR primers to identify or isolate homologous sequences from Anaplasma marginale, 
5 Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium 

1 0 perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the PCR primers may be used to identify or isolate 
homologous nucleic acids from an organism other than K colu 

The identified or isolated nucleic acids obtained using the PCR primers may contain part or all 
of the homologous nucleic acids. Because homologous nucleic acids are related but not identical in 

25 sequence, those skilled in the art will often employ degenerate sequence PCR primers. Such 

degenerate sequence primers are designed based on sequence regions that are either known to be 
conserved or suspected to be conserved such as conserved coding regions. The successful production 
of a PCR product using degenerate probes generated from the sequences identified herein would 
indicate the presence of a homologous gene sequence in the species being screened. The PCR primers 

30 are at least 1 0 nucleotides, and preferably at least 20 nucleotides in length. More preferably, the PCR 
primers are at least 20-30 nucleotides in length. In some embodiments, the PCR primers can be more 
than 30 nucleotides in length. It is preferred that the primer pairs have approximately the same G/C 
ratio, so that melting temperatures are approximately the same. A variety of PCR techniques are 
familiar to those skilled in the art. For a review of PCR technology, see Molecular Cloning to Genetic 

35 Engineering White, B.A. Ed. in Methods in Molecular Biology 67: Humana Press, Totowa 1997. 
When the entire coding sequence of the target gene is known, the 5' and 3' regions of the target gene 
can be used as the sequence source for PCR probe generation. In each of these PCR procedures, PCR 
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primers on either side of the nucleic acid sequences to be amplified are added to a suitably prepared 
nucleic acid sample along with dNTPs and a thermostable polymerase such as Taq polymerase, Pfu 
polymerase, or Vent polymerase. The nucleic acid in the sample is denatured and the PCR primers are 
specifically hybridized to complementary nucleic acid sequences in the sample. The hybridized 
5 primers are extended. Thereafter, another cycle of denaturation, hybridization, and extension is 
initiated. The cycles are repeated multiple times to produce an amplified fragment containing the 
nucleic acid sequence between the primer sites. 

EXAMPLE 15 
Inverse PCR 

10 The technique of inverse polymerase chain reaction can be used to extend the known nucleic 

acid sequence identified in Examples 5 and 6. The inverse PCR reaction is described generally by 
Ochman et al., in Ch. 1 0 of PCR Technology: Principles and Applications for DNA Amplification, 
(Henry A. Erlich, Ed.) W.H. Freeman and Co. (1992). Traditional PCR requires two primers that are 
used to prime the synthesis of complementary strands of DNA. In inverse PCR, only a core sequence 

15 need be known. 

Using the sequences identified as relevant from the techniques taught in Examples 5 and 6 and . 
applied to other species of bacteria, a subset of nucleic sequences are identified that correspond to 
genes or operons that are required for bacterial proliferation. In species for which a genome sequence 
is not known, the technique of inverse PCR provides a method for obtaining the gene in order to 

20 determine the sequence or to place the probe sequences in full context to the target sequence to which 
the identified nucleic acid sequence binds. 

To practice this technique, the genome of the target organism is digested with an appropriate 
restriction enzyme so as to create fragments of nucleic acid that contain the identified sequence as well 
as unknown sequences that flank the identified sequence. These fragments are then circularized and 

25 become the template for the PCR reaction. PCR primers are designed in accordance with the teachings 
of Example 15 and directed to the ends of the identified sequence.. The primers direct nucleic acid 
synthesis away from the known sequence and toward the unknown sequence contained within the 
circularized template. After the PCR reaction is complete, the resulting PCR products can be 
sequenced so as to extend the sequence of the identified gene past the core sequence of the identified 

30 exogenous nucleic acid sequence identified. In this manner, the full sequence of each novel gene can 
be identified. Additionally the sequences of adjacent coding and noncoding regions can be identified. 

EXAMPLE 16 

Identification of Genes Required for Escherichia coli Proliferation 
Genes required for proliferation in Escherichia coli are identified according to the methods 
35 described above. 
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EXAMPLE 17 

Identification of Genes Required for Neisseria gonorrhoeae Proliferation 
Genes required for proliferation in Neisseria gonorrlioeae are identified according to the 
methods described above. 
5 EXAMPLE 18 

Identification of Genes Required for Salmonella enterica Proliferation 
Genes required for proliferation in Salmonella enterica are identified according to the 
methods described above. 

EXAMPLE 19 

10 Identification of Genes Required for Enterococcus faecium Proliferation 

Genes required for proliferation in Enterococcus faecium are identified according to the 
methods described above. 

EXAMPLE 20 

Identification of Genes Required for Haemophilus influenzae Proliferation 
1 5 Genes required for proliferation in Haemophilus influenzae are identified according to the 

methods described above. 

EXAMPLE 21 

Identification of Genes Required for Aspergillus fumizatus Proliferation 
Genes required for proliferation in Aspergillus fumigatus are identified according to the 
20 methods described above. 

EXAMPLE 22 

Identification of Genes Required for Helicobacter pylori Proliferation 
Genes required for proliferation in Helicobacter pylori are identified according to the 
methods described above. 
25 EXAMPLE 23 

Identification of Genes Required for Mycoplasma pneumoniae Proliferation 
Genes required for proliferation in Mycoplasma pneumoniae are identified according to the 
methods described above. 

EXAMPLE 24 

30 Identification of Genes Required for Plasmodium oyale Proliferation 

Genes required for proliferation in Plasmodium ovale are identified according to the methods 
described above. 

EXAMPLE 25 

Identification of Genes Required for Entamoeba histolytica Proliferation 
3 5 Genes required for proliferation in Entamoeba histolytica are identified according to the 

methods described above. 
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E3M 1 000003 1 G08 


445 


rr a 1 AAOAC 

EFA 1 00295 


A 0*70 

4o73 


CCAI^IA/ii ^_r* i c_ 

br A 1 c002 l_ori_l 5p 


10517 


E3MIO0OO031G11 


446 


T-«r« a t A1 1 ^O 

EFA101162 


4919 


CC A 1 «AAO^ r^^JF C — . 

br A 1 c0022_ort__5p 


10555 


E3M1 000003 1H05 


447 


1 iii a 1A1 IA1 

EFA10H21 


4912 


pp a 1 —A AT £ C 1 1 

EFAlc0036_ort_l I2p 


10686 


E3M 1000003 1 H06 


448 


DT? A 1A1C/IA 

bFA 101 540 


4JJ47 


ECAIhAAH nmf Am* 

br A l cuo 1 2_ort_4p 


10487 


E3M10000031H07 


A A A 

449 


CT A 1 ivy AO D 

EFA103038 


<A1 1 

5017 


CC A 1 _n AT. A __X* 1 *7_. 

br A 1 c0OJU__ort_l 7p 


10613 


Y"*» *y "X / « AAA AA^ 1 f f AA 

E3M1O0OO031HO8 


450 


EFA 10273 6 


5007 


EFA I c0022_0rt_60p 


10556 


E3M 1000003 1H10 


451 


EFA 10303 8 


5017 


CC A 1 »AA1 A 1 1_ 

EFA 1 c0030_oil_l 7p 


10613 


^ M 4 /\/\AAf\1 1TT1 1 

E3M10000031HH 


452 


EFA 100642 


AOOA 

4884 


CC A 1 .AAA 1 „-f 

EFA 1 c004 l__orf_56p 


10792 


w— » *^ ■» r 4 nnAAAl iTf 4 1 

E3M 1000003 1H11 


452 


CCA 1 AI^OC 

EFA 101 685 


JAM 

4952 


T?r A 1 «AAA 1 _ 

EFA 1 C004 l_orf_55p 


10791 


E3M10000032A02 


a a 

453 


t-it? a t A AT A /I 

EFA 100704 


4887 


CC A 1 .AA1 A A _ 

br A 1 cou 1 0 — orr_4p 


1 AylOO 
10482 


E3M 1 0000032 A04 


AC A 

454 


TTT? A 1 At £*TA 

brA10lo70 


AACA 

4V50 


br A 1 cou 1 y_ort_20p 


1 AC1 1 

1051 1 


E3M 1 0000032A06 


455 


brA101022 


4yoo 


CC A 1 «AAH 1 £A_ 

br A I c0043_ort__ovp 


10875 


T« »5\ m « AAAAA^I A AT 

E3M 1 OQ00032A07 


45o 


brA10Jo/0 


AACA 

4950 


CC A 1 -flAI Q «.»f OA- 

br a icuu j y__orx — 2Up 


1 AO 1 

1051 1 


C1X A1 AnAAAT> A AQ" " 

E3M 1 0U000J2 A08 


A«*7 

45/ 


bf A 1 U032y 


48 fJ 


br A 1 C0U4 1_017_«>5p | 


1 moo 
10/82 


CJX*! A AAA AM A AO 

E3M10UOO0J2AOy 


458 


OT? A 1 AAIO/1 

brA100Jy4 


48 /O 


br A 1 COO 3 4_0ri_JDp 


100/5 


T21\A 1 AAAAAOO A 1 A 

JbiM 1 OUU0032A 1 U 


A<C% 


DC A lAlvlin 


4yJ3 


PPA 1 **AA90 r%rf 1 On 

cr a i cKjKjtu/. orc_ i zp 


1 A€0« 

IUjAj 


C^A<f I AfiAAASO A 1 1 

b3 MIO0OOOJ2 A 1 1 


Attn 
400 


cca i nn^to 
brAIUU042 


4o84 


CPA 1 r-f\CSA t rtrf -n^t> 

cr a i cuu*r i^_on__jop 


1 A7Q0 
10/!/2 


C*5K A1 AHAAAOO A 1 1 

E3M10U00032A1 1 


4o0 


CCA lAI/CQC 

brAlOlOoD 


4V52 


CPAlr>AAA1 Ai-P ^^r» 

br A 1 C004 l_On_ 55p 


io/yi 


ax M 1 AAAAA31QAO 

E3M 1 OU00032BO J 


40 1 


CCA f At XA(\ 

brA101540 


4V4/ 


PPAI^AAIO nr-f An 

br A 1 COU J 2_on__4p 


1048/ 








4Q77 


Crn X KAJv J v Ul 1 jp 


M4K1 

1 \J*fO 1 


E3M10000032B07 


463 


EFA101164 


4921 


EFAlc0022_orf7p 


10558 


E3M10000032B08 


464 


EFA102698 


5005 


EFAlc0045_orfJ15p 


10909 


E3M10000032B09 


465 


EFA102051 


4976 


#N/A 


#N/A 


E3M10000032B11 


466 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000032B12 


467 


EFA100295 


4873 


EFAlc0021_orf_15p 


10517 
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ID 


E3M10000032C01 


468 


EFA103062 


5019 


EFAlc0030_orf_19p 


10615 


E3M10000032C02 


469 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000032C03 


470 


EFA103348 


5025 


EFAlc0043_orf_67p 


10873 


E3M1OO0O032CO4 


471 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000032C06 


472 


EFA101150 


4915 


EFAlc0038_orf57p 


10719 


E3M10000032C09 


473 


EFA100740 


m9 


EFAlc0022_orf_22p 


10536 


E3M10000032C11 


474 


EFA102501 


4994 


EFAIc0031_orf_35p 


10626 


E3M10000032C12 


475 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000032D01 


476 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000032D02 


477 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000032D03 


478 


EFA100399 


4878 


EFAIc0041_orfJ04p 


10766 


E3M10000032D06 


479 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000032D09 


480 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000032D12 


481 


EFA101165 


4922 


EFAlcfl022_orf_8p . 


10559 


E3M10000032E04 


482 


EFA101792 


4961 


EFAlc0042_orf_113p 


10805 


E3M10000032E04 


482 


EFA103786 


5031 


EFAlc0042_orf_114p 


10806 


E3M1O0O0032EO5 


483 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000032E08 


484 


EFA101164 


4921 


EFAlc0022_orf7p 


10558 


E3M10000032E10 


485 


EFA100870 


4899 


EFAlc0031_orfJ6p 


10627 


E3M10000032E10 


485 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000032E1 1 


486 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000032E12 


487 


EFA102326 


4986 


#N/A 


#N/A 


E3M10000032F02 


488 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000032F02 


488 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000032F03 


489 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000032F05 


490 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000032F07 


491 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000032F08 


492 


EFA102501 


4994 


EFAlc0031j>rf_3Sp 


10626 


E3M100OO032F11 


493 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000032F12 


494 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000032GO1 


495 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M100O0032GO2 


496 


EFA100870 


4899 


EFAlcO031_orf36p 


10627 


E3M10000032G04 


497 


EFA100704 


4887 


EFAlc0010_pif_4p 


10482 


E3M10000032G05 


498 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000032G06 


499 


EFA100190 


4867 


EFAlc00l0_orf_2p 


10480 


E3M10000032G07 


500 


EFA100919 


4901 


EFAlc0O13_orfJ2p 


10491 


E3M10000032H05 


501 


EFA1 00200 


4869 


EFAlc0041_orf_88p 


10798 


E3M10000032H06 


502 


EFA101833 


4965 


EFAlc0038_orf_61p 


10720 


E3M10000032H08 


503 


EFA1 02656 


5004 


EFAtc0039_orf_26p 


10734 


E3M10000032H09 


504 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000032H10 


505 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000033A03 


506 


EFA101253 


4924 


EFAlc0043_orf_l78p 


10852 


E3M10000033A04 


507 


EFA102503 


4996 


EFAlc0032_orf32p 


10643 


E3M10O0O033AO5 


508 


EFA102551 


5001 


EFAlc0022_orf25p 


10539 


E3M10000033A06 


509 


EFA101415 


4940 


EFAlc0022_orfJ6p 


10529 


E3M 1 0000033 A07 


510 


EFA102774 


5009 


EFAlc0044_orf25p 


10896 


E3M1O00O033AO8 


511 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033A11 


512 


EFA100642 


4884 


EFAlc004I_orf_56p 


10792 
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"PfltliACpn Txkfiic 
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(protein) 


■ociit-iiiaiKcu gciic 


full lortcrfh 
IUII Icilgll] 

ORF 
Protein Seq 
ID 


b3M10UOOU33r301 


511 

313 


ppa i mnn.£ 
Iir AIUZUUO 


49 /3 


PT?A1oAn'55 r««-f 17n 

brAicuoz3_on_ i /p 


1 Aeon 
103 80 


I? i \ it i nnn nni o n no 
b3M10000033r302 


51 A 


DCA 1 A 1/11 O 

brA10141Z 


493 / 


CCA1r.AHOO 1 

br A i c00Z2_prt_l 4p 


1 ACOO 

10527 


b J M 1 U 00 UU j 3 Jd04 


515 
j ID 


PPA Iftl 7*55 
nr/xiui /oj 


A059 
4930 


CPA 1 ^.An75 r\rf lln 

jc»r a j cuuz3_on_33p 


1 A5fi*7 


cJM 1000003 3d03 


51£ 


PFA 1 AO 54.1 


*ryyo 


PPAIoHnOfi nrf Irk 

cr a i cuuz5_on_3p 


1 a^a*> 
10002 


b3 M 1 000003 3rJ0o 


517 
31/ 


T7PA 1 

br A 1UZ3 31 


49o9 


br A 1 CU032 jort_20p 


I0o34 


T? , a\jri AAAnni'S'DAQ 
b3M10000033r30o 


5ift 
315 


brAiuzoyi 


49// 


cc a i/*nni a i-»»-r n« 

br a i co u i o_jon__3p 


1 AA D 1 

10481 


E3M1OOO0033BO9 


319 


brA100210 


4o /0 


CC A 1 *»AAOO #»»*7 Am 

br a l CO022 jori__9p 


1 AC CA 

10560 


E3M1O000033CO1 


f AA 

520 


T7T7 A 1 A1 <At\ 

brA101540 


ilA/IO 

4947 


EFA l coo 1 Zjorr^p 


10487 


C "a 1 * A 1 A AA AA1 "> /"* AO 

E3M10000033CAJ2 


coi 
321 


T?T? a 1 A3 1 *7/l 

brA103 1 /4 


*t AO 1 

3021 


CC A 1 ^t\(\"i£. 1 OA« 

brA l coo3o_ort_ 1 20p 


1 A£OA 

10oo9 


E3M10000033CO5 


522 


brA10254I 


4998 


y< r« a I ,AAA O — ._£* «> 

Kr Al c0028_ort_3p 


10602 


-f— • -> ■» r a AAAAA1 "I OAC 

E3M10000033C05 


522 


rr A 1 AOC jIO 

br A 102542 


4999 


Er A 1 c0028_orr_4p 


10603 


E3M 1 000 0033 Cuy 


523 


rri i AAoi i 

brAlOOol 1 


4898 


cr a i -Af\Ai „ ,.r n 

br AlcO l}22_ori_3 3 p 


10546 


T><i\»i a aaaaot 1 a 

E3M10000033C10 


CA J 

324 


rp a 1 A1 A 1 A 

bt*AlOI410 


4935 


rr a i - .aooo c i o 

EFA1 c0022_ort_l 2p 


10525 


E3M1 0000033C 1 0 


CO A 

324 


T717 a 1 A1 /1 1 1 

brA10141 1 


4936 


Er A 1 c0022_orl_ 1 3p 


10526 


E3M10000033C1 1 


COC 

325 


CP a 1 A3 C A/4 

br A 103 504 


CAOO 

5025 


Er A 1 c0033_orr_94p 


10671 


T"»OX * 1 AAAAAn/^l O 

E3M10000033C12 


526 


br A 1023*59 


4992 


CCAt^AAAvl OO — 

ErAlc0044_orf_83p 


• AAA A 

10904 


E3M10000033D01 


527 


T717 A 1 AOO C 1 

br A 102351 


4989 


T?C A 1 A AT O ., . C OA 

Er Al cO032_orf_20p 


10634 


pox AftAnmonA/i 

E3M10000033D04 


3/5 


171? A 1A1 *COO 

brAlUlooz . 


A AC 1 

4931 


Er Al c004 l_orf_53p 


10789 


E3M 1 0000033D05 


<AA 

529 


TJP a 1 A1 A 1 O 

br A101417 


4942 


T?C A 1 -ArtAA „^f" i o_ 

EFA 1 c0022_on_l op 


10531 


niX/< AAAAAOOAAi 

E3M10000033D06 


f A A 

530 


cr a i r\r\£.A i 
brA 100041 


4553 


CCA 1«AAil1 cO_ 

EFA1 c004 l_orf_57p 


10793 


T? T X * 1 A ArtAAl O. TOAjC 

E3M 10 000033 Duo 


4 C1A 

' 530 


brAlU0042 


AQQA 

4oo4 


CC A 1 -AAA 1 G 

br Al C004 l_orl_5op 


10792 


T?1\ * i AAAAATJAAA 

E3M 1 O000033DO9 


ca i 
531 


ft? A 1 A1 A~\ A 

brA101414 


A AO A 

4939 


CC A 1 -mAAOO 1 C— . 

EFA1 cOG22_on_l 5p 


10528 


E3M10000033D10 


CIO 

532 


"EE A 1 AO nn*c 
br A 102000 


A AT? 

4973 


T->T7 a 1 —A AO e „ C 1 *J_ 

EFA1 c0025__orf_l 7p 


10580 


TV * i AAAAfll "} "P\ 1 1 

E3M 1 0Q00Q33D 1 1 


533 


CC A 1 AOAA1 

brA1020yl 


/I AOO 

4977 


CCA 1—AA1A „ C 'i „ 

EFA 1 cOO 1 0_orf_3 p 


10481 


» f AAAAAOOI7A1 

E3M10000033E02 


co a 
534 


cr a iAt Ann 

brA101477 


il AAC 

4945 


T7T? A 1 -AAiA „_f AA /4_ 

EFA1 c0043_orf_224p 


10861 


E3M 1 0000033E03 


535 


17P A 1 A1 A 1 A 

EFA101414 


4939 


T^T' A *l *An^A /* 1 ^ 

EFA I c0022_orf_l 5p 


10528 


r<i\/1 AAAAA11PA1 

E3M 1 0000033E03 


535 


t->t? a 1 Ai ill e 

brA101415 


4940 


CI7 A t — AAOO C \r 

EFA I c0022_orf_J 6p 


10529 


t^o* a 1 a a aaat i r? a a 

E3M 1 0000033E04 


530 


17X7 A 1A1«/C 

brA102o5o 


CAA4 

5004 


CCA 1 -AAi A _, L _ P Af_ 

EFA 1 c0039_ori_26p 


10734 


T">"k M 1 AAAAAI^r'AC 

E3M 1 0000033E05 


537 


CI? A 1 AO CA1 

br A 102503 


iAAA 

4996 


r-T7 A 1 -AAnA — ._*? TO 

EFA l c0032_ori_3 2p 


10643 


t-"1X >»1 AAAAAO"JCA1 

E3M 1 0000033E07 


(AO 

53o 


1717 A 1 AO CAO 

br A 102502 


JAAS 

4995 


CC A 1 -AA1 t m*~C *3 

EFA 1 c003 1_ orf_3 6p 


10627 


"COX if 1 AAAAAOOUAO 

E3M 1 000003 3 b0o 


539 


CCA 1 AOOC.1 

br A 102331 


A ADA 

49o9 


CCA 1j«AAM a a,, 

brA 1 c0032_ort_20p 


10634 


A 1 AAAAAIOCAO 

E3M1 0000033 E09 


540 


¥71? A 1 AAA 1*7 

br a i oooi / 


A Q DO 

4882 


CCA t -AA A A AA^ 

EFA 1 C0040_orfj93p 


10764 


m 1 AAAArtoini i 

E3M10000033EI I 


CA 1 

541 


171? A 1 AO*** 1 

br A 102331 


CAA1 

5001 


CCA 1 »AAOO n ..r At- 

Er A 1 C0022_ori_25p 


10539 


C"J Ik A 1 A A AAA'S "5 DA 1 

E3M10000033r01 


CAO 

542 


171? A 1AO*tAO 

brA1023UZ 


A 1 one 
4993 


CCA 1 -AAA 1 _ _f 

brA l c0O3 l_orl_3op 


10627 


U1 \ A 1 A n AAA"* *J PA7 

b3Ml 0000033 r 03 


343 


tir aiuiooo 


4933 


CCAly%AA/4C — _r *<l_ 

br a 1 coo45 — orijb3p 


1 AO A A 

10940 


C "IX A 1 AAAA Al "2 PA A 


5AA 


CPA 1 AAOA/I 

nr/\i uu /u*r 


AftC7 


CCA 1«AA1A /v-i" /I — 

br a i cuu 1 u_on_4p 


1 AAQO 


C1XA" 1 AAAAAI-ICA^ 

b3M10000U33rU3 


5A5 
3*H3 


pPAino^fti 

E/rAiUZDUl 




pea i/>nnn At-f 05r» 
br a l coo3 i^on_3 3 p 


1 A£0<C 

lOozo 


cixai Annnniipno 
b3M 1 U00UU33r U / 


5AA 
3*tO 


tsrAiuzjuz i 


AQQ5 


brA 1 C003 i_ori_3op 


1 A#V>*7 

10027 


C3XA1 AnAAA1QT7AQ 

b3Jvl lUUUU033r Uo 


5A7 


isr/A.iuiioj 


AQ07 

*>yzz 


cp A 1 *-»nnoo A«*f fir. 

br a 1 coozz__on_op 


1 A55Q 

10339 


C2XA 1 AAAAAHPl A 

b3MlUUOUU33r 10 


34o 


PPA 107571 


5nin 

3UjU 


CCA 1 t*r\(\A A r\**f 1A1n 

brA 1 cuu44_ori_j 0 1 p 


1 AC7Q 

lOo /9 


COX /1 1 AAAAA^ICI O 

b3M 1 0000033r 12 


5/1Q 
34V 


cca 1 

br Aiuz3'*i 


AQQQ 
499o 


br A lc002o_ori_3p 


1 A*I AO 

10602 


C*3X Al AAAAA15T?11 

E3M10000033r 12 


349 


CCA 1 A*>5/17 
brA 102342 


4999 


CCAInAAOO A ~. 

brA 1 c002o_orr_4p 


1 f\C AO 

10603 


LtJlVj lUUWUJJVIUJ 


550 


EFA10U63 


4920 


cr r\ 1 uuUii*Cr_VH 1 1 op 


10557 


E3M10000033GO2 


551 


EFA102813 


5013 


EFAlc0043_orf_9p 


10878 


E3M10000033G03 


552 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033G04 


553 


EFA102326 


4986 


#N/A 


#N/A 


E3M10000033G06 


554 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


E3M10000033G07 


555 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 
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E3M10000033G08 


556 


EFA101141 


4914 


EFAlc0030_orfJ8p 


10614 


E3M10000033G09 


557 


EFA1 02656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033G12 


558 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000033H02 


559 


EFA301415 


4940 


EFAlc0022j>rfJ6p 


10529 


E3M10000033H04 


560 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10O0O033H05 


561 


EFA100741 


4890 


EFAlc0022_orf21p 


10535 


E3M10000033H07 


562 


EFA102502 


4995 


EFAlc0031j>rf_36p 


10627 


E3MI0O0O033H08 


563 


EFA10U60 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000033H09 


564 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000033HI0 


565 


EFAI01079 


4908 


m/A ■ 


#N/A 


E3M10O00033H11 


566 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000034A02 


567 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000034A03 


568 


EFA100978 


4904 


EFAlc0022_orf__27p 


10541 


E3M10000034A04 


569 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000034B02 


570 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000034B04 


571 


EFA102655 


5003 


EFAlc0039_orf25p 


10733 


E3M10000034C04 


572 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000034D01 


573 


EFA100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000034D02 


574 


EFA100190 


4867 
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4922 
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741 
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742 


EFA102780 


5010 
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E3M10000037G06 
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4948 
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E3M1000O037G1O 
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4909 


#N/A 
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EFA100151 


4864 
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764 
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E3M10000038B08 
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769 
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829 
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E3M10000039D02 


1 831 
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10733 
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4901 
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EFAlc0045_orf_63p 
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EFA103295 
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E3M10000039F02 


842 
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843 
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EFAlc0022_orf_23p 


10537 
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4919 
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4953 
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EFA100919 
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EFA101686 


4953 


EFAlc0045__orf_63p 


10940 


E3M10000039G09 


851 


EFAl 02541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000039G10 


852 


EFAl 01 682 


4951 


EFAlc0041_orf53p 


10789 


E3M10000039HQ2 


853 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000039H07 


854 


EFAl 01 080 


4909 


#N/A 


#N/A 


E3M10000039H08 


855 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 1 


E3M10000039HIO 


856 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000039H11 


857 


EFA101120 


4911 


EFAlc0036_orf_113p 


10687 


E3M10000039H11 


857 


EFA101121 


4912 


EFAlc0036_prfJ)2p 


10686 


E3M1000004OA03 


858 


EFA101123 


4913 


EFAlc0040_orf_22p 


10748 


E3M10000040A05 


859 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040A07 


860 


EFA100157 


4865 


EFAlc0034_orf63p 


10673 


E3M10000040A09 


861 


EFAl 02502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000040A10 


862 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000040A11 


863 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M1O0OOO4OBO1 


864 


EFA102788 


5011 


EFAlc0033j>rf41p 


10661 


E3M10000040B02 


865 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000040B05 


866 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000040B05 


866 


EFA103268 


5023 


EFAlc0010_orMp 


10479 


E3M10000040B06 


867 


EFA102518 


4997 


EFAlc0032_orf46p 


10647 


E3M10000040B08 


868 


EFA100919 


4901 


EFAlc0013_orf_12p 


10491 


E3M10000040B09 


869 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000040B10 


870 


EFAl 02656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000040B11 


871 


EFA102764 


5008 


EFAlc0008_orf_3p 


10478 
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SeqlD 
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Gene SeqlD 
(protein) 
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full length 

ORF 
Protein Seq 

m 


E3M10000040B12 


872 


EFA100210 


4870 


EFAl c0022_orf_9p 


10560 


E3MIO00O04OCO2 


873 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040C05 


874 


EFA1 02501 


4994 


EFAl c003 l_orf_3 5p 


10626 


E3M10000040C06 


875 


EFA102091 


4977 


EFAlcOOl 0_orfJ3p 


10481 


E3M10000040C07 


876 


EFA101121 


4912 


EFAlc0036_orf_l 12p 


10686 


E3M10000040C08 


877 


EFAl 02780 


5010 


EFA 1 c0045_orf_l 01 p 


10908 


E3M10000040C09 


878 


EFA100165 


4866 


EFA 1 c0032_orf_23p 


1 10637 


E3M10000040C09 


878 


EFA102353 


4991 


EFAl c0032_orf_22p 


10636 


E3M10000040C10 


879 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000040C11 


880 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000040C12 


881 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000040D03 


882 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000040D04 


883 


EFA101080 


4909 


m/A 


#N/A 


E3M10000040D08 


884 


EFA101686 


4953 


EFAlcO045_orf_63p 


10940 


E3M10000040D12 


885 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000040E02 


886 


EFA102051 


4976 


#N/A 


#N/A 


E3M10000040E10 


887 


EFA101415 


4940 


EFAl c0022_orfj 6p 


10529 


E3M10000040E11 


888 


EFA103039 


5018 


EFAlc0043_orfJ6p 


10850 


E3M10000040E12 


889 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000040F01 


890 


EFA100295 


4873 


EFAlc002I_orf_15p 


10517 


E3M10000040F03 


891 


EFA 102503 


4996 


EFAlcQ032_orf_32p 


10643 


E3M10000040F08 


892 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040F09 


893 


EFA100919 


4901 


EFAlc0013_orf_12p 


10491 


E3M1000O040F10 


894 


EFA102051 


4976 


#N/A 


#N/A 


E3M1O00O04OGO1 


895 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000040G02 


896 


EFA101424 


4943 


EFAlc0041_orf_39p 


10784 


E3M10000040G02 


896 


EFA101425 


4944 


EFAlc0041_orf_40p 


10785 


E3M10000040G04 


897 


EFA101141 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000040G05 


898 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000040G07 


899 


EFAl 01 079 


4908 


#N/A 


#N/A 


E3M1O00O040G07 


899 


EFA 101 080 


4909 


#N/A 


#N/A 


E3M10000040G08 


900 


EFA102186 


4981 


EFAl cG045_orf_94p 


10949 


E3M10000040G09 


901 


EFAl 03021 


5015 


EFAl cO030_orf_l 6p 


10612 


E3M10000040G11 


902 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000040H02 


903 


EFA 102780 


5010 


EFAl c0045_orf_l 01 p 


10908 


E3M10000040H03 


904 


EFA 100394 


4876 


EFA 1 c0034_prf_6p 


10675 


E3M10000040H04 


905 


EFA 100642 


4884 


EFA 1 c0041_orf_56p 


10792 


E3M10000040H04 


905 


EFAl 01 685 


4952 


EFA 1 c004 l_orf_55p 


10791 


E3M10000040H05 


906 


EFAl 00642 


4884 


EFAl c004 l_orf_56p 


10792 


E3M10000040H05 


906 


EFA101685 


4952 


EFAl c004 l_orf_55p 


10791 


E3M10000040H09 


907 


EFA101416 


4941 


EFAl c0022_orf_l 7p 


10530 


E3M10000040H09 


907 


EFA101417 


4942 


EFA 1 c0022_orf_l 8p 


10531 


E3M1 000004 1A03 


908 


brAlOUolj 


4ool 


br A 1 cuu l o_orr_2yp 


10501 


E3M10000041A05 


909 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000041A08 


910 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000041A09 


911 


EFA101354 


4930 


EFAlc0032_orf_69p 


10648 


E3M10000041A10 


912 


EFAl 00001 


4861 


EFAlc0030_orf3p 


10618 


E3M10000041A11 


913 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 
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full length 

ORF 
Protein Seq 
ID 


E3M10000041AU 


913 


EFAI01685 


4952 


EFAlcO041_prf55p 


10791 


E3M10000041B02 


914 


EFA102656 


5004 


EFAlc0039__orf_26p 


10734 


E3M10000041B03 


915 


EFA1 01414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000041B05 


916 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000041B06 


917 


EFA1 02091 


4977 


EFAlc0010_oif3p 


10481 


E3M10000041B08 


918 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000041B09 


919 


EFA101924 


4970 


EFAlc0044_orfJ8p 


10891 


E3M10000041B09 


919 


EFA101925 


4971 


EFAlc0044_orfJ9p 


10893 


E3M10000041B10 


920 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000041B11 


921 


EFA101416 


4941 


EFAlc0022_orfJ7p 


10530 


E3M10000041B11 


921 


EFAI01417 


4942 


EFAl(^22_orfJ8p 


10531 


E3M10000041B12 


922 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000041C01 


923 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000041C07 


924 


EFA 100739 


4888 


EFAic0022_orf23p 


10537 


E3M10000041C08 


925 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000041C09 


926 


EFA1 03365 


5026 


EFAlc0022_orf_lp 


10533 


E3M10000041C10 


927 


EFA1 02503 


4996 


EFAlc0032_orf_32p 


10643 


E3M1000O041C11 


928 


EFA1 02655 


5003 


EFAlc0039_orf_25p 


10733 


E3M1OO00O41C12 


929 


EFA1 00798 


4897 


EFAlc0042_orf_160p 


10818 


E3M10O00O41DO2 


930 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3MIOO0OO41D03 


931 


EFA101060 


4907 


EFAlc0038_prf_73p 


10722 


E3M10000041D04 


932 


EFA 1 00642 


4884 


EFAlc004Lorf_56p 


10792 


E3M10000041D04 


932 


EFA103685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000041D05 


933 


EFA101080 


4909 


0N/A 


#N/A 


E3M10O00O41D06 


934 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3MIOO00O41DO8 


935 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000041D09 


936 


EFA101120 


4911 


EFAlc0036_orf_113p 


10687 


E3M10000041D10 


937 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10000041D11 


938 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000041D12 


939 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000041E02 


940 


EFA101797 


4963 


EFAlc0045_orfJ67p 


10924 


E3M10000041E03 


941 


EFA102091 


4977 


EFAlcO010_orfJp 


10481 


E3M10000041E05 


942 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000041E07 


943 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10O00O41E10 


944 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000041E11 


945 


EFA100190 


4867 


EFAlc0010_orf_2j> 


10480 


E3M10000041F03 


946 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000041F05 


947 


EFA102006 


4973 


EFAlc0025_orfJ7p 


10580 


E3M10000041F06 


948 


EFA102501 


4994 


EFAlc0031_orfJ5p 


10626 


E3M10000041F07 


949 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3MI000004IF08 


950 


EFA100295 


4873 


EFAlc0021_orf_15p 


10517 


E3M10000041F09 


951 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000041F10 


952 


EFA101079 


4908 


#N/A 


#N/A 


E3M10000041F10 


952 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000041F11 


953 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000041G02 


954 


EFA10H41 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000041G03 


955 


EFA1 02253 


4984 


EFAlc0038_orfJ5p 


10727 


E3M10000041G04 


956 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 
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vjrcIJC Oci]XJL' 

(protein) 


vjuiieiTi arKcu gene 


full lAnoih 

i ill j ien gin 

ORF 
Protein Seq 
ID 


E3M 1 000004 1 G06 


ACT 

937 


T?T? A 1 AAQTQ 


4904 


CC A 1 «AA10 OT« 

brAlcUU2/_ori_/ /p 


1 AC/f 1 


E3M1 000004 1G07 


958 


EFA101141 


A A1 /I 

4914 


CC A 1 -AA'j A 1 0*% 

br A 1 cU03 U__orl — lop 


1 Ait 1 A 

10014 


E3M10000Q41GO8 




CCA 1 A AT A /I 

br A100 /04 


468/ 


br A 1 cuu l y_on_4p 


1 AA 01 


n» #i An AAA a i o AA 

E3M 10000041 G09 


OX A 

you 


br A1UU /04 


4oo/ 


CC A 1 n AA 1 A *\wf A n 

br A l cuu l u^onj^p 


1 AAQO 


E3M10000041G10 


9ol 


T7T? A 1 AAQQ/1 

br A 100394 


4o/0 


CCA1mAA0/4 

br A 1 CUU3 4j ori__op 


1 A£T€ 

lUo/J 


E3M 1 000004 1 G 1 2 


962 


CCA 1 AAO A A 

EFA 100394 


4o7o 


CC A 1 «AM A — ^* C» 

br A 1 CUU34_ori_Op 


1U075 


E3M 1 0000041 H04 


A/1 

963 


br A 1023 51 


4989 


CCA1<»AA1T *1A«* 

br A 1 CUU3 z_ort_2Up 


1U034 


E3M10000041H05 


964 


EFA 100329 


4875 


CT? A 1 »AAil 1 „_A7 

fcrAlc0041_ori__3jp 


10782 


E3M10000041H06 


965 


EFAl 02502 


4995 


EFAl C003 1 jort_36p 


10627 


E3M1 000004 1H07 


966 


EFA 103 062 


501 9 


re A 1 -AA1 A 1 A_ 

EFAl c003 0_ori_l 9p 


10615 


E3M1 000004 1H08 


967 


EFAl 01 686 


4953 


EFA 1 C0045_ort_63p 


10940 


E3M1 000004 1H09 


968 


EFAl 02788 


5011 


XT' A t _r*/\o 1 C A 1 

EFAl c0033 jorfj41p 


10661 


E3M10000041H10 


969 


EFA101685 


4952 


EFA 1 c004 l_orf_55p 


10791 


E3M10000041H11 


970 


EFAl 02253 


4984 


EFAl c003 8_orf_85p 


10727 


E3M10000042A03 


971 


EFAl 01 120 


4911 


EFAlc0036_ori_l 13p 


10687 


E3M10000042A03 


971 


EFA101121 


4912 


EFAlc0036__orf_l 12p 


10686 


E3M10000042A08 


972 


EFA 10235 1 


4989 


EFAIc0032_orf_20p 


10634 


E3M10000042A10 


973 j 


EFA10U21 


4912 


EFAlc0036_orf_l 12p 


10686 


E3M10000042B01 


974 


EFA 10 1404 


4933 


EFA 1 c003 3_orf_5 5p 


10663 


E3M10000042B02 


975 


EFA 100668 


4885 


rr A 1 _AAO C „ _£* CO— 

EFA 1 c003 5__orf_58p 


10679 


E3M10000042B04 


976 


EFA 102 186 


4981 


EFA 1 c0045_orr_94p 


10949 


E3M10000042B04 


976 


EFA 102453 


4993 


T?T? A 1 «AAil C C 1AO_ 

EFA I c0045_orf_203p 


10931 


E3M10000042B08 


977 


EFA101417 


4942 


EFA l c0022_orf_l 8p 


10531 


E3M10000042B09 


978 


EFA 101 797 


4963 


EFA 1 c0w5_orfj 67p 


1 A AT A 

10924 


E3M10000042B10 


979 


1 ii'l a 1 A 1 1^1 

EFA101121 


4912 


EFAlc0036_orf_l I2p 


10686 


E3M10000042BH 


980 


EFA101165 


4922 


EFA 1 c0022_orf_8p 


10559 


E3M10000042C02 


981 


EFA10H50 


4915 


1™*T*» A 1 .AA1 D C tf«t_ 

EFAl c003 8_orf__57p 


10719 


E3M10000042C03 


982 


EFA 102780 


5010 


T™" r A 1 «ftA 4 f .-if 1 A1_ 

EFA 1 c004 5_ori_l 0 1 p 


10908 


E3M10000042C04 


983 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000042C10 


984 


r r A 1 AA 1f 1 

EFA 10015 1 


4864 


rr a « -AAT 1 , _,f i i_ 

EFA 1 c002 l_orl_l 4p 


1 AC 1 £. 

10516 


E3M10000042C10 


984 


EFAl 00295 


4873 


EFA 1 C002 l_orf_l 5p 


10517 


E3M10000042D01 


985 


EFAl 006 15 


4881 


rr A 1 A AA 1 £. — _f Oft_ 

EFA 1 C00 1 o_orfJ29p 


1 ACA1 


E3M 1 0000042D02 


986 


EFA 102501 


4994 


CCA 1 «flA1 1 — _f 5fi_ 

brAlcu031_ort__35p 


10626 


E3M1 0000042D03 


987 


rT* A 1AAOA«l 

EFA 100394 


4876 


CC A 1 mAAO A M.»f /T— 

br A 1 CU03 4_ort jbp 


1 A£T^ 

1067!) 


E3M10000042D06 


988 


r?Y? A 1 AAAA1 

br a 102091 


4y // 


CC A 1 AHA 1 A n.*4? 1 n 

br A 1 cuu 1 u_on__j p 


lU4oi 


E3M 1 0000042D09 


989 


T?T? A 1 ni 1 A 1 

brAlOl 141 


4y 14 


tir A l CUU3 u_ori__ 1 op 


1A£1 A 


P*>H]f1 AAAAAilTAI 1 

E3M 1 0000042D 1 1 


990 


T7T7 A i m ait 

br A1U1412 


4y 5 1 


CT?A1/*OAOO nrf 1 An 

tr a i cuu/z_on_i 4p 


IUjZ / 


E3M10000042D12 


991 


br AlUU lyj 


4oyo 


drAicw43_jori__zzyp 


lUoOJ 


r»*>X jf 1 AAAAA^'ir'AC 

E3M1 0000042E05 


992 


cc a i n.T<:ni 
brAlUzDUl 


AQQA 

4yy4 


tirAiCUUj l__On__3Dp 


1U0ZO 


E3M10000042E12 


993 


DC A 1 AT1C 1 

brA1023M 


4yoy 


CCAI^AAIO n*4? OA** 

br A lcuU3Z_ori_zUp 


1 f\A.1A 
1U034 


E3M10000042F1 1 


A A>l 

994 


CD A 1 Al TOO 

brAlOl /92 


4yoi 


CCA 1 #*AA/lO #>rf 1U n 

brAlCUU4z_Ort_l 13p 


IUOUj 


E3M10000042G01 


995 


PC A 1 Al A 1 T 

EFAl 01 41 2 


4937 


EFA 1 cU022_orl_l 4p 


1Uj2/ 


C 3JV1 1 UUUUU4ZVJU J 


yyo 


E#r nlUl vOJ 


*t7Ja. 




1079 1 


E3M10000042G07 


997 


EFA101169 


4923 


EFAlc0024_orf_38p 


10574 


E3M10000042G08 


998 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3MI0000042G11 


999 


EFA101120 


4911 


EFAlc0036_orfJI3p 


10687 


E3M10000042G11 


999 


EFAI0112I 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000042G12 


1000 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 
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E3M10000042H06 


1001 


EFA101799 


4964 


EFAlc0045_orf_169p 


10926 


E3M10000042H08 


1002 


EFA101120 


4911 


EFAlc0036_orfJ13p 


10687 


E3M10000042H11 


1003 


EFA100668 


4885 


EFAlc0035.orf.58p 


10679 


E3M10000043A02 


1004 


EFA101799 


4964 


EFAlc0045_prf_169p 


10926 


E3M10000043A03 


1005 


EFA101414 


4939 


EFAlc0022.orf.15p 


10528 


E3MI000O043AO5 


1006 


EFA102502 


4995 


EFAlcW31.orf.36p 


10627 


E3M10000043A08 


1007 


EFA100689 


4886 


EFAlc0038.orf.54p 


10717 


E3M10000043A09 


1008 


EFA101414 


4939 


EFAlc0022.orf.15p 


10528 


E3M10000043A09 


1008 


EFA101415 


4940 


EFAlc0022.orf.16p 


10529 


E3M10000043A10 


1009 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000043A11 


1010 


EFA102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000043B01 


1011 


EFA100151 


4864 


EFAlc0021.orf.14p 


10516 


E3M10000043B02 


1012 


EFA101121 


4912 


EFAlc0036.orf.112p 


10686 


E3M10000043B03 


1013 


EFA103038 


5017 


EFAic0030.orf.17p 


10613 


E3M10000043B06 


1014 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


E3M1O000043BO8 


1015 


EFA101123 


4913 


EFAlc0040_orf_22p 


10748 


E3M10000043B09 


1016 


EFA101892 


4969 


EFAlc0017_orf21p 


10506 


E3M100OO043B1O 


1017 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000043B1! 


1018 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000043B12 


1019 


EFA100151 


4864 


EFAlc0021.orf.14p 


10516 


E3MI0000043C01 


1020 


EFA1 02656 


5004 


EFAlc0039__orf_26p 


10734 


E3M10000043C08 


1021 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000043C09 


1022 


EFA100151 


4864 


EFAlc0021.orfJ4p 


10516 


E3M10000043D01 


1023 


EFA101417 


4942 


EFAlc0022.orf.18p 


10531 


E3M100OO043D02 


1024 


EFA102502 


4995 


EFAlc0031.orf.36p 


10627 


E3M10000043D09 


1025 


EFA102351 


4989 


EFAlc0032.orf.20p 


10634 


E3M10000043D10 


1026 


EFA101872 


4967 


EFAlc0042.orf.152p 


10815 


E3M1O00OO43D1O 


1026 


EFA101873 


4968 


EFAlc0042_orfJ53p 


10816 


E3M1O00O043D12 


1027 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000043E03 


1028 


EFA100397 


4877 


EFAlc0041.orf.148p 


10773 


E3M10000043E07 


1029 


EFA101339 


4928 


EFAlc0040_orf_13p 


10743 


E3M10000043E08 


1030 


EFA101872 


4967 


EFAlc0042_orf_152p 


10815 


E3M10000043E08 


1030 


EFA101873 


4968 


EFAlc0042.orf.153p 


10816 


E3M10000043E10 


1031 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M1000OO43E11 


1032 


EFA102813 


5013 


EFAlc0043.orf.9p 


10878 


E3M10000043F03 


1033 


EFA1 02655 


5003 


EFAlc0039.orf.25p 


10733 


E3M10000043F04 


1034 


EFA 102006 


4973 


EFA3c0025.orf.17p 


10580 


E3M10000043F06 


1035 


EFA100615 


4881 


EFAlc0016.orf.29p 


10501 


E3M10000043F08 


1036 


EFA101121 


4932 


EFAlc0036.orfJ12p 


10686 


E3M10000043F10 


1037 


EFA101159 


4916 


EFAlc0022.orf.2p 


10543 


E3M10000043F12 


1038 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000043G03 


1039 


EFA102502 


4995 


EFAlc0031.orf.36p 


10627 


E3M10000043G04 


1040 


EFA102502 


4995 


EFAlc0031.orf.36p 


10627 


E3M10000043G05 


1041 


EFA101686 


4953 


EFAlc0045.orf.63p 


10940 


E3M10000043G07 


1042 


EFA100157 


4865 


EFAlc0034.orf_63p 


10673 


E3M10000043G08 


1043 


EFA301080 


4909 


#N/A 


#N/A 


E3M30000043G10 


1044 


EFA101792 


4961 


EFAlc0042_orf.)13p 


10805 


E3M10000043G11 


1045 


EFA101080 


4909 


#N/A 


#N/A 
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I/"T)X! 1 A££CQ 
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K.1M10000008C02 


1 ACO 

1058 


Ki , NlU7o2o 


5051 


•JTXT/ A 
ffN/A 


#N/A 


I/" 1 X A 1 AAAAAAO/~*1 A 

K1M100Q0008C10 


1 ACQ 

1059 


KrNlU172y 


KMC 

5036 


-rr dxt 1^1 z.cc i— . 
KrN 1 c 1 5oo_ori_J p 


t 1 c An 
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KrN 1 C40 1 2 Ort 1 p 


11770 


V 1 Xiffl AAAAAIATiAT 

K 1 Ml 0UUU02UJt302 


IUoj 
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KrN lcUt>45_ori_lp 


1 1 CI A 

11630 


Ty i x if 1 AArtAAO APAT 

K1M1UUUU030CU7 


1 ATA 
1U7U 


JSJrrNlU47l0 


CA4C 

5U45 
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1 1726 
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1U73 
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5U36 
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1074 
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lUo/ 
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If JN/A 
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1 4M/A 


P 1 \A 1 AH Art A 1 A U 1 fi 
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1 AO^ 
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ffN//V 


A 

?FIN/A 
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<A/T/I 
JUD4 
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S1 TA 
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lilvI/A 


4X1/ A 
ffN/A 


p i m i nnoon 1 6C04 


1098 


PA2680 


5117 


#N/A 


#N/A 


P1M10000018B01 


1099 


PA4264 


5177 


#N/A 


#N/A 


P1M10000018C01 


1100 


PA4264 


5177 


JrN/A 


#N/A 


P1M10000018E01 


1101 


PA4067 


5151 


#N/A 


#N/A 


P1M10000018G01 


1102 


PA4067 


5151 


#N/A 


#N/A 


P1M10000019F01 


1303 


PA4271 


5180 


#N/A 


#N/A 



-400- 



WO 01/70955 



TABLE IA 



PCT/US01/0918Q 



Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqED 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


P1M10000019F01 


1103 


PA4272 


5181 


#N/A 


#N/A 


P1M10000021G03 


1104 


PA4264 


5177 


#N/A 


#N/A 


P1M10000021G05 


1105 


PA4251 


5167 


#N/A 


#N/A 


P1M10000022D09 


1106 


PA5299 


5211 


#N/A 


#N/A 


P1M10000024D06 


1107 


PA3160 


5130 


#N/A 


m/A 


P1M10000024E06 


1108 


PA4888 


5200 


m/A 


m/A 


P1M10000024H03 


1109 


PA2313 


5105 


#N/A 


m/A 


P1M10000025A06 


1110 


PA2222 


5104 


#N/A 


m/A 


P1M10000025G07 


1111 


PA3153 


5128 


#N/A 


m/A 


P1M10OO0025H07 


1112 


PA3153 


5128 


m/A 


m/A 


P1M10000025H07 


1112 


PA3154 


5129 


#N/A 


m/A 


P1M10OOOO26EO6 


1113 


PA0715 


5074 


#N/A 


m/A 


P1M10000026F04 


1114 


PA2222 


5104 


#N/A 


m/A 


P1M10000026G09 


1115 


PA3011 


5122 


#N/A 


• m/A 


P1M10000026H02 


1116 


PA3013 


5123 


#N/A 


m/A 


P1M10000026H05 


1117 


PA3154 


5129 


#N/A 


#N/A 


P1M10000027A06 


1118 


PA4257 


5172 


m/A 


#N/A 


P1M10000027B02 


1119 


PA3154 


5129 


#N/A 


#N/A 


P1M10000027G05 


1120 


PA2313 


5105 


m/A 


#N/A 


P1M10000028A08 


1121 


PA0788 


5075 


m/A 


m/A 


P1M10000028B01 


1122 


PA4263 


5176 


m/A 


m/A 


P1M10000028E02 


1123 


PA2584 


5H2 


HWA 


m/A 


P1M10000029A09 


1124 


PA3154 


5129 


m/A 


m/A 


P1M10000029G03 


1125 


PA1301 


5083 


#N/A 


m/A 


P1M10000029H05 


1126 


PA0353 


5061 


#N/A 


m/A 


P1M10000032F04 


1127 


PA0265 


5058 


#N/A 


m/A 


P1M10OO0O33A02 


1128 


PA3068 


5126 


#N/A 


m/A 


P1M10000033B08 


1129 


PA4244 


5160 


m/A 


m/A 


P1M10000033E03 


1130 


PA3984 


5147 


m/A 


m/A 


P1M1OOO0O33FO1 


1131 


PA1986 


5095 


m/A 


m/A 


P1M1OOO0O33G08 


1132 


PA2009 


5096 


m/A 


m/A 


PIM10000035A06 


1133 


PA4249 


5165 


m/A 


m/A 


P1M10000037B12 


1134 


PA4254 


5170 


m/A 


m/A 


P1M10000037G12 


1135 


PA5076 


5204 


m/A 


m/A 


P1M10000038B08 


1136 


PA4070 


5152 


m/A 


m/A 


P1M10000038C03 


1137 


PA3931 


5146 


m/A 


m/A 


P1M10000038C06 


1138 


PA2197 


5103 


m/A 


m/A 


P1M10000038F04 


1139 


PA5207 


5208 


m/A 


m/A 


P1MI0000038G02 


H40 


PA4542 


5192 


m/A 


m/A 


P1M10000039G05 


1141 


PA3764 


5141 


m/A 


m/A 


P1M10000039G12 


3142 


PA5567 


5220 


m/A 


m/A 


P1M10000040C01 


1143 


PA4105 


5154 


m/A 


m/A 


P1M10000040C04 


1144 


PA1115 


5081 


m/A 


m/A 


P1M10000040D04 


1145 


PA0378 


5062 


m/A \ 


m/A 


P1M10000040D05 


1146 


PA5209 


5209 


m/A 


m/A 


P1M10000040E10 


1147 


PA2128 


5100 


m/A 


m/A 


P1M10000040H03 


1148 


PA1115 


5083 


m/A 


m/A 


P1M10000041A12 


3149 


PA4254 


5170 


m/A 


m/A 
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ffN/A 
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ffN/A 
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31 /** 
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fflN/A 
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4X1/ A 
fflN/A 


4X1/ A 
ffiN/A 


P 1 M 1 AAAAA5 A/"5 1 1 
Jr IIVIJUUuUUjUU 1 i 


1 1 7A 
I J /U 


pA AT AO 


51 A5 
3103 


4XT/A 
fflN/A 


4X1/ A 
fflN/A 


PIMI AAAAA51T"\1 1 

rlMlUUUUUJllJl I 


1 T71 
11/1 


PA 1 1A< 
rAl jOj 


5AR5 
3U53 


r 4X1/ A 
ffPM/A 


4X1/ A 


P 1 M 1 AAA A A5 1 PA 1 

Jr 1 1VL1 UUUUU3 1 rU 1 


I 1 TO 

I I /Z 


PA 1115 
rA* 1 1 J 


3U51 


4X1/ A 


4X1 /A 

ffJN/A 


piyi aaaa A5o pai 

Jr I IVI I UUUUU 3Z^U3 


1 1*71 


PAAOIR 
Jr AU7jO 


5A7R 
3U/0 


4X1/ A 
rf IN/ A 


4X1/ A 
fflN/A 


T>1 "NiTI AAAAA^TI""*! 7 

Jr 1 M I UUUUU3ZC 1 Z 


1 1 1A 

11/4 


P A 5A7A 
rADU/O 


50A4 
3ZU4 


■WXT/ A 
ffN/A 


4X1/ A 

#N/A 


pi m i aaaaa5opaa 

r J JVl I UUUUU3/IiU4 


1 1*7< 
J J JJ 


PA 11QR 

X A J J70 


5AR6 
3UoO 


4X1/ A 
?fIN/A 


4X1 /A 

fflN/A 


P 1 M 1 AA Afi A 5 2 P 1 'J 
r J M I UUUUU J J J3 1 Z 


1 1 /O 


PA 5A1£ 
JrAJ4J0 


Ol 5 
3Z13 


4\J/ A 
fflN/A 


4X7/A 


PI Ml AAA AA'CQ /"W> 

r 1 M J UUUUU j J UUZ 


1 1 77 
11// 


PA/1K1 
rAUjJO 


5A<1 
3U01 


4X7/ A 
ffJN/A 


4X7/ A 

ffJN/A 


PI M 1 AAAAA51PA7 
Jr 1 JVl J UUUUl/J JHU / 


1 17Q 
11 /O 


PA 4054 


517A 
31 /U 


4X1/A 
fflN/A 


4XT/A 


PI Xjf 1 AAAAA51PAS 

rlMl UUUUU3 j rUo 


1 1 TO 

1 1 /y 


PA 107A 
rAJZ /U 


5A80 


4KI/A 
ffXV/A 


4X1/A 
fflN/A 


pi mi aaaaa55 a 1 1 

IwJVI JUUUUU33AJ J 


1 1 art 

1 1 OU 


PA5YY7A 
rA-JU/O 


50A4 


4XI/A 
fFJN/A 


4XJ/A 


pi m i AAAAA^r'AQ 
Jr J ivi j uuuuuj3\-Uo 


1 1 9.1 
J J Ol 


PA lAOl 


5ARR 
3UOO 


4X1/ A 


4X1/A I 


pi mi aaaaa55PA5 

Jr 1 IVI 1 UUUUUj JEUj 


1 1 »7 
I I OX 


r/UJU/ 


5010 


4X1/A 
7f IN/A 


4XJ/A 
fflN/A 


r 1 IVI l UUUUUJ Ulsv / 


1 1 Rl 

1 1 OJ 


pA 11AA 
x /\ i J u v 


50R4 


£N7A 


4XJ/A 
ffJN/A 


pi m i nftAfiA56FA5 
r i jvi i u uuuujor u 3 


1 1 84 


PA405R 


5171 
j i / j 


41\J/ A 
WlN//\. 


4X1/A 
fflN/A 


niviiuuuuujoru3 


1 1514 
1 lo*r 


PA405Q 


5174 

J 1 /*T 


#M/A 


4X1/ A 


pi mi onono56F06 


1 1R5 

1 lOJ 


PA9614 1 


5114 


friN/rv 


^XJ/A 


p i m i 000005 6no i 

x I ivi 1 UUUUUJ UvJU 1 


1 1RA 


PA 5076 


5004 


4X1/ A 


4XI/A 


p i m i 000005RR07 

r i ivi iuuuuujodu / 


1 1R7 
1 1 o / 


PA5416 


501 5 


^M/A 


4XJ/A 
fflN/A 


pi m i ooooosqroa 

Jr 1 lvl I UUUUUJ 7JOU*» 


1 1RR 
1 loo 


PA4175 


5 IRA 

J 1 ou 


ii'M/A 

TT1N//V 


ifM/A 
ffJN/A 


r l lvl I UUUUUJ713 J U 


1 1 RO 


P A 40A0 


5170 


4XT/A 
fflN/A 


4XJ/A 
ffJN/A 


P 1 Ml 000005 9B1 1 


1190 


PA0934 


5077 


#N/A 


#N/A 


P1M10000059D11 


1191 


PA4027 


5149 


#N/A 


ffN/A 


P1MJ0000059H08 


1192 


PA4027 


5149 


#N/A 


#N/A 


PIM10000059H09 


1193 


PA4271 


5180 


#N/A 


#N/A 


P1M10O00O6OEO3 


1194 


PA0423 


5067 


m/A 


#N/A 


P1M10000060H02 


1195 


PA0221 


5057 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 

PrAtain Con 

x ruicin oecj 
ID 


P1M10000060H04 


1196 


PA4473 


5189 


#N/A 


#N/A 


P1M100OO061B04 


1197 


PA2726 


5119 


#N/A 


#N/A 


P1M10000061E04 


1198 


PA4244 


5160 


#N/A 


#N/A 


P1M10000061F04 


1199 


PA3522 


5136 


#N/A 


#N/A 


P1M10000062A12 


1200 


PA4598 


5194 


#N/A 


#N/A 


P1M10000062C03 


1201 


PA0321 


5059 


#N/A 


#N/A 


P1M10000062C04 


1202 


PA4254 


5170 


! #N/A 


#N/A 


P1M10000062C07 


1203 


PA4251 


5167 


: #N/A 


#N/A 


PIM10000062C12 


1204 


PA53I6 


5212 


| #N/A 


#N/A 


P1M10000062D07 


1205 


PA4247 


5163 


#N/A 


#N/A 


P1M10000062D08 


1206 


PA0882 


5076 


#N/A 


#N/A 


P1M1O0O0062E08 


1207 


PA4248 


5164 


#N/A 


#N/A 


P1M10000062E08 


1207 


PA4249 


5165 


#N/A 


#N/A 


P1M10000062F06 


1208 


PA0028 


5053 


#N/A 


#N/A 


P1M10000062GU 


1209 


PA4506 


5190 


#N/A 


#N/A 


P1M10000062H01 


1210 


PA3121 


5127 


#N/A 


#N/A 


P1M10000062H04 


1211 


PA4254 


5170 


#N/A 


#N/A 


P1M10000063F02 


1212 


PA2684 


5118 


#N/A 


#N/A 


P1M10000063G02 


1213 


PA4262 


5175 


#N/A 


#N/A 


P1M10000063H02 


1214 


PA4081 


5153 


#N/A 


#N/A 


P1M10000064A10 


1215 


PA4268 


5178 


#N/A 


#N/A 


P1M10000064C02 


1216 


PA0650 


5073 


#N/A 


#N/A 


P1M10000064C03 


1217 


PA5030 


5203 


#N/A 


#N/A 


P1M100O0064DO3 


1218 


PA0129 


5055 


• #N/A 


#N/A 


P1M10000064E05 


1219 


PA4512 


5191 


#N/A 


#N/A 


P1M10000064G12 


1220 


PA2147 


5101 


#N/A 


#N/A ! 


P1M10000064H07 


1221 


PA1072 


5080 


#N/A 


#N/A 


P1MI0000065A04 


1222 


PA3522 


5136 


#N/A 


#N/A 


PIM10000065B07 


1223 


PA4347 


5184 


#N/A 


#N/A 


P1M10000065C03 


1224 


PA4347 


5184 


#N/A 


#N/A 


P1M10000065C05 


1225 


PA0642 


5072 


#N/A 


#N/A 


P1M10000065D06 


1226 


PA4347 


5184 


#N/A 


#N/A 


P1M10000065F01 


1227 


PA2494 


5111 


#N/A 


#N/A 


P1M10000065G06 


1228 


PA0423 


5067 


#N/A 


#N/A 


P1M10000065H07 


1229 


PA 1019 


5079 


m/A 


#N/A 


P1M10000066A10 


1230 


PA4709 


5197 


#N/A 


#N/A 


P1M10000066AU 


1231 


PA2594 


5113 


#N/A 


#N/A 


P1M10000066F04 


1232 


PA4024 


5148 


#N/A 


#N/A 


P1M10000067A05 


1233 


PA3876 


5144 


#N/A 


#N/A 


P1M10000067A05 


1233 


PA3877 


5145 


#N/A 


#WA 


P1M10000067A06 


1234 


PA0419 


5066 


#N/A 


#N/A 


P1M10000067A08 


1235 


PA0600 


5071 


#N/A 


#N/A 


P1M10000067C04 


1236 


PA3845 


5142 


#N/A 


#N/A 


P1M10000067C06 


1237 


PA4433 


5188 


#K/A 


#N/A 


P1M10000067D05 


1238 


PA3479 


5134 


#N/A 


#N/A 


P1M10000067F05 


1239 


PA3643 


5137 


#N/A 


#N/A 


P1M10000067G05 


1240 


PA5199 


5207 


#N/A 


m/A 


P1M10000068A09 


1241 


PA0353 


5061 


#N/A 


#N/A 
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(protein) 


vjunemarKeu gene 


luii lengtn 

ORF 
Protein Seq 

m 


r 1 M 1 UU UUUo oUU4 


IOAO 


□ AC'lOO 

rTYDDoo 


D21 j 


»N/A 


4/XT/A i 


ni \x t AAAAA£QCAA 

F 1 M 1 UU UUU 0 or U4 


1Z4J 


DA/1017 
rA42o / 


C1CO 

J I DO 


ffN/A 


•UXT/ A 

ffiN/A 


FlMlUUUUUOorUo 


10AA 


P A CIO*) 


j2U0 


ffiN/A 


JiXT/A 

ffN/A 


ni Xyfl AAAAA£C/*:A1 

r IMlUUUUUOouUl 


10A5 


PA371 £ 
r Aj / ID 


^1 AA 
D14U 


tflvT/A 

ffN/A 


UXT/A 

ffN/A 


r 1 M 1 UUUUUO oHUD 


10/1 A 
1/40 


n A A0£R 
rA42DO 


<1 7fi 
Jl /o 


" " Jixj/A " 
wN/A 


WXT/ A 


r i m i uuuuuoyuuy 


124/ 


"D A AO/1 < 
rA4240 


J 102 


1 -«XT/A 

ffW/A 


■WXT / A 

#N/A 


P1M1UUUUU69GU6 


124o 


T> A/10AA 

rA4240 


^1 <co 
j 102 


4X1/ A 

wN/A 


UXT / A 

»N/A 


r>1 X /f 1 AAf\rtn£flt TA1 

F 1 M 1 OOUOUoVrlOz 


1 OA A 

124? 


"D A A All 

rA44JJ 


J loo 


»N/A 


•WXT/ A 

#N/A 


i>i \>ri aaaaaia a ac 
F 1 Ml UUUUU7UAUD 


1 7<A 

1ZDU 


TJ AO/I7A 

FA24 /U 


C 1 AO 

Diuy 


■WXT/ A 


UXT/A 

#N/A 


ni\/1 AAAAA*7ATJ>1 A 

P1M100U0070B10 


1 7<1 
lZDl 




3214 


•WXT/ A 

»N/A 


UX1/ A 

#N/A 


P1M10000070C06 


1252 


PA4237 


31 Do 


-WVT/ A 

#N/A 


#N/A 


P 1 M 1 OO0O07ODO8 


1253 


TJ A A 1 AC 

rA41U5 


C 1 CA 

5154 


i4XT / A 

rVN/A 


#N/A 


mill AAAAA^APfll 

P1M10000070E03 


1254 


nil *7/a q 

rA47Uy 


5197 


4^X1 / A 

#N/A 


#N/A 


P1M10000070G06 


1255 


PA3374 


5133 


#N/A 


#N/A 


PI M 1 00000700 1 2 


1256 


PA3121 


5127 


#N/A 


#N/A 


P1M10000070H06 


1257 


PA3374 


5133 


#N/A 


#N/A 


mi/TiAnnAA^i aao 

P 1 Ml 000007 1 A03 


1258 


FA4251 


c i din 
5167 


1 41 VT / A 

#N/A 


#N/A 


ni\/4 AAAAA1 1 OA 1 

PI M 1 000007 1 CO 1 


1 OCA 

1259 


FA4251 


c i tin 
5167 


4IVT/ A 

#N/A 


#N/A 


PI Ml 000007 1E04 


1 1Z!A 

1260 


T> A 0>IOA 

PA3484 


5135 


JiVTI A 


#N/A 


ni\/1 AAAAA1 1 T?A t 

P1M10000071F01 


1261 


FAU5U6 


5070 


Ji\T/ A 

#N/A 


#N/A 


r»l X jf 1 AAAAAIO A (\C. 

P1M100Q0073A06 


1262 


FA4246 


5162 


4IXT/ A 

#N/A 


#N/A 


T»"l X X 1 AAAAAIOIi 1 A 

P1M100Q0073B10 


i n*zi 
1263 


FA5248 


C1 1 A 

52 1U 


4IXT/A ~ > 

#N/A 


#N/A 


PlMl 0000073D04 


1264 


PA1115 


5081 


■UXT/A 

#N/A 


#N/A 


P1M100Q0073D09 


1265 


T5 A 1 A1 O 

FAiyio 


CAAA 

5094 


■UXT/A 


#N/A 


P1M10000073G03 


1266 


T> A CO/1 O 

FA5248 


5210 


4JX.T/ A 


#N/A 


PJM10000074B01 


1267 


PA4771 


5199 


#N/A 


#N/A 
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PlMl 0000074B04 


1268 


PA 1684 
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#N/A 


#N/A 
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#N/A 
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#N/A 


#N/A 
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#N/A 
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#N/A 
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#N/A 
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WXT/ A 

ffN/A 
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r 1 M 1 UUUUU /6UUD 
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DAI fi7£ 
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WXT/ A 

ffN/A 
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12/5 
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12KU 
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DI jO 


fflN/A 
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ffN/A 


p i \yf i nnnnn77H0^ 

X I JV1 1 UUUUv/ / / nv J 


17R9 


PA4246 




trl^/Zx 


iiTsI/A 1 


P1M10000079A10 


1283 


PA4576 


5193 


#N/A 


#N/A 


P1M10000079B10 


1284 


PA4576 


5193 


#N/A 


>VN/A 


P1M10000079C10 


1285 


PA4576 


5193 


#N/A 


#N/A 


P1M10000079D01 


1286 


PA1547 


5089 


#N/A 


#N/A 


P1M10000079D10 


1287 


PA5490 


5217 


#N/A 


#N/A 
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PathoSeq Locus 
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(protein) 


Genemarked gene 


full length 
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Protein Seq 
ID 


P1M10000079F06 


1288 


PA3006 


5121 


#N/A 


#N/A 


P1M10000080B01 


1289 


PA3866 


5143 


#N/A 


m/A 


P1M10000080B06 


1290 


PA4244 


5160 


#N/A 


m/A 


P1M1OOO008OBO6 


1290 


PA4245 


5161 


#N/A 


m/A 


P1M10000080C01 


1291 


PA0469 


5068 


#N/A 


m/A 


P1M10000080C06 


1292 


PA4250 


5166 


#N/A 


m/A 


P1M10000080E04 


1293 


PA4250 


5166 


#N/A 


m/A 


P1M10000081D12 


1294 


PA3006 


5121 


#N/A 


m/A 


P1M10000081G05 


1295 


PA4037 


5150 


#N/A 


m/A 


P1M10000081H05 


1296 


PA4316 


5182 


m/A 


m/A 


PIM10000082A05 


1297 


PA0401 


5063 


#N/A 


m/A 


P1M10000082B04 


1298 


PA3006 


5121 


#N/A 


m/A 


P1M10000082C05 


1299 


PA4246 


5162 


#N/A 


m/A 


P1M10000082D05 


1300 


PA4256 


5171 


#N/A 


m/A 


P1M10000082E05 


1301 


PA4246 


5162 


#N/A 


m/A 


P1M10000083A11 


1302 


PA3006 


5121 


#N/A 


m/A 


P1M10000083BO1 


1303 


PA4271 


5180 


#N/A 


#N/A 


P1M10000083B12 


1304 


PA4268 


5178 


#N/A 


m/A 


P1M10000083C11 


1305 


PA4242 


5159 


#N/A 


m/A 


PIM10000083CI2 


1306 


PA3006 


5121 


#N/A 


m/A 


P1M1OO00O84AO4 


1307 


PA4942 


5201 


#N/A 


m/A 


P1M1O000084DO3 


1308 


PA3006 


5121 


#N/A 


m/A 


P1M10000084E04 


1309 


PA5493 


5218 


#N/A 


m/A 


P1M10000084E11 


1310 


PA2196 


5102 


#N/A 


m/A 


PIM10000084F08 


1311 


PA4271 


5180 


m/A 


m/A 


P1M10000085D06 


1312 


PA3006 


5121 


m/A 


m/A 


P1M10000086A02 


1313 


PA4413 


5187 


#N/A 


m/A 


P1M10000086B01 


1314 


PA4158 


5157 


#N/A 


m/A 


P1M10000086D02 


1315 


PA2641 


5115 


#N/A 


m/A 


P1M10000086E05 


1316 


PA3006 


5121 


#N/A 


m/A 


P1M10000087A11 


1317 


PA4268 


5178 


#N/A 


#N/A 


P1M10000087C09 


1318 


PA2083 


5097 


#N/A 


m/A 


P1M10000087E04 


1319 


PA4246 


5162 


#N/A 


m/A 


P1M10000087F04 


1320 


PA0I41 


5056 


#N/A 


m/A 


P1M10000087F09 


1321 


PA4124 


5155 


#N/A 


m/A 


P1M10000087F09 


1321 


PA4I25 


5156 


#N/A 


m/A 


P1M10000088A07 


1322 


PA2742 


5120 


#N/A 


m/A 


P1M10000088D06 


1323 


PA2108 


5099 


#N/A 


m/A 


P1M10000089C08 


1324 


PA3048 


5125 


#N/A 


m/A 


P1M10000089D11 


1325 


PA4268 


5178 


#N/A 


m/A 


P1M10000089G08 


1326 


PA2461 


5108 


#N/A 


m/A 


P1M10000090B11 


1327 


PA3153 


5128 


m/A 


m/A 


P1M10000090F06 


1328 


PA2313 


5105 


m/A 


m/A 


P1M10000090F08 


1329 


PA4258 


5173 


#N/A 


m/A 


P1M10000090F08 


1329 


PA4259 


5174 


#N/A 


m/A 


P1M10000091D02 


1330 


PA3866 


5143 


#N/A 


m/A 


P1M10000091E09 


1331 


PA5316 


5212 


#N/A 


m/A 


P1M10000091G10 


1332 


PA2742 | 


5120 


#N/A 


m/A 
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SeqID 




fZane* Con IT) 

(protein) 


vjciieuia met* gciic 


'full I**no+K 
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Protein Seq 
ID 


D1 IV if 1 AAAAAOTQAO 




rrXjLOH 1 


DUD 




fiXF/A 
JriNAA 


P 1 Ml 000009213 1 0 


1334 




51 fo 


JfXT/ A 


?F£n/A 


DIK/fl AAAAAAOFlAQ 

r l m l uuuuuy/ijuy 




DAOIOO 

r/\Z IZo 


JlUU 




fflN/A 


r 1 M 1 OUOOOyZbOz 


1330 




ji /i 


JilO/A 
fflN/A 


&XT/A 
fflN/A 


rlMlUUUUUy2rU5 


1 117 
133 / 


DA A/101 


5U0/ 


fflN/A 


jlXT/ A 
fflN/A 


r 1 Ml UUUUU93 AU3 


1 11C 
133o 


DA CAQQ 


<7AC 

52U5 


ffIM/A 


ffiN/A 


P1MI0OUUU93d09 


1339 


r A3 /U3 


<11S 

513o 


JJXT/A 


FM/A 


■r% it/I aa aa aai A o 

P 1 Mi 0000093 COS 


1340 


PA 1868 


«AAO 

5W2 


•WXT/ A 


J/XT/ A 

ffN/A 


r»-t Ik # t aaaaaait^aa 

P 1 Ml 0000093E09 


1 *3 A 1 

1341 


T\ * A ail 

PA4332 


< 1 Ol 

5183 


•tfXT/ A 

fflN/A 


■WXT/ A 


P1M10000093F03 


1342 


PA2101 


CAAO 

5Uyo 


•MXT/ A 


•WXT/ A 

#N/A 


P1M10000093H07 


1343 


PA4665 


5195 


J1XT / A 

#N/A 


JIXT / A 

ffN/A 


P1M10000094F04 


1344 


PA4268 


c 1 no 

5178 


4VK1 1 A 

JFN/A 


-ttXT/ A 

#N/A 


P1M10000094H03 


1345 


PA4744 


5198 


JTKT/ A 


il-K T / A 

#N/A 


P1M10000095C01 


1346 


r> a 1 ADO 


CI IA 

511U 


JTKT/ A 


■tfXT/ A 

ffN/A 


PI M 1 0000095C09 


1347 


PA5443 


5216 


■MXT/A 


■WXT/A 

ffN/A 


P 1 M 1 0000095E04 


1348 


PA4363 


CI oc 

5185 


#N/A 


-0X1/ A 

ffN/A 


P 1 M 1 0000095G04 


1349 


PA4256 


cm 
5171 


-WXT / A 


JIXT / A 

#N/A 


miLIt AAAAAA^TJA A 

P 1 M 1 0000096E04 


1 1 CA 

135U 


T> A AT CI 

rAU353 


5U61 


1 -«XT / A 

ffN/A 


WXT /A 


P1M10000096E12 


1351 


PA4246 


5162 


jixT / A 

#N/A 


WXT / A 

UN/ A 


SI Ml 0000001 A05 


1354 


bAU 103232 


57 by 


C ATTInAAAC -,f — 

bAU lCUU45_ori__34 lp 


12697 


ni\/i a a aa aa i a nc 

S 1 M 1 000000 1 A05 


1 5«/1 

1354 


C A I TOA1 CAO 

bAU2015Uo 


f OIQ 

5oiy 


QATTO^AAIO n.rC 10n 

bAU2CU432_On_l yp 


izy4/ 


SI MI 0000001 A08 


1355 


CAT T1 A1yH7 

5>AU1U2437 


56 /U 


QArTT#»AA/fC rtT-f" O 'Jrv 

bAU 1 CUU45_OrI_3 3 p 


12695 


S 1 M 1 000000 1 A09 


1356 


O A I T 1 A 1 AAT 


5574 


OATTl^AAAA ^.-f 70- 

bAU I cUU4U_orl__7yp 


1 *iA AO 

12442 


CI 1 l #1 rtAAAArtl 1 1 A 

SiMlOOOOOOiAlO 


1 O CO 

1357 


bAUlU2o02 


57Uo 


O AT Tt ^^AAOI C« 

b A U 1 CUU32_OrI__5p 


1224y 


fl 1 % J 1 AAAAAA1 /""«A^ 

SlMl 0000001 CQ6 


1358 


SAU102939 


574/ 


ffN/A 


4JXT/ A 
#N/A 


S1M10000001D01 


1359 


O A T 1 1 A 1 A A"? 

SAU 101907 


5574 


C ATTI^AA/IA .-f 

SAU 1 c0040__orl_79p 


1 1 A AO 

12442 


Oltil A A AAA A 1 T"\ AA 

SlMl 000000 1 D02 


136U 


bAUlUU52/ 


5Zo5 


OATT1*»AA1*7 lAIn 

bAU 1 CUU3 /_on_iu 1 p 


1 0l A 1 


n 1 % /I AAAAAA1 T\AA 

S1M10000001D02 


1360 


OAT Tl AAOOA 

bAUlUUooU 


534o 


OATH aAAI *T j^^F 1 AA«« 

bAU 1 CUU3 /jon^iuop 


i A-J A A 

1234U 


SlMl 000000 1D06 


1361 


O A I T 1 A1 iCOO 

SAU 101 632 


CA AA 

5495/ 


bAU l cuu3y_on_3p 


n AA*7 

124U7 


Oll/I AAA AAA 1 T"» A*7 

SI Ml 000000 1D07 


1362 


O ATT1A1 1£.f\ 

bAU10136U 


ca a i 
5431 


CAT71nAAit/( «-f iflfl- 

bAU 1 CUU44_on_lUyp 


T 1<« 

12555 


nil /I A A A AAA 1 AA 

SlMl 000000 1E02 


1363 


O A T Tl A1£A1 

SAU 102602 


CTAO 

57Uo 


C ATT1«AA1*) -J c«* 

bAU 1 CUU32 - _on__5p 


1224y 


A * K M\ AAA AAA ITAd 

SlMl 000000 1E04 


1364 


Oat TiAOiOii 

SAU 1 02284 


5635 


C ATIInAAlO _._-(• c_ 

bAU lCUU3o__on_5p 


123oy 


pit 11 AAA AAA 1 Y? A/I 

SlMl 000000 1E04 


1364 


OAT T^AI ACC\ 

bAU2U146y 


COT£ 

5816 


OATTOrtAAlO 

b A U2CU43 ojOCXjop 


12yo/ 


OH XI AA AAAA 1 T7AC 

SlMl 000000 1E05 


1365 


O A T TT AIOIQ 

bAUlU2y3y 


5/4/ 


fflN/A 


•WXT/ A 


C 1 K A 1 rt AflAA A 1 "C AO 

S 1 M 1 UUUUUU 1 h\)y 


13oo 


bAUZUl IjL 


J53Z 


CATT7aI*1/1K Arf 1Qn 


izyoj 


C1XI1 A AAA Art in A 

SIMlOUUUUUlfclU 


136/ 


C AT Tl A.1A10 

bAU 1U3U35 


J 13 1 


i£XT/A 


iiXT/A 

fflN/A 


On/i rtAAAArt 1C1 1 

b 1 Ml UUUUUU 1 Is 1 1 


1 3 60 


C AT TlflO^II 
OAU3U2513 


jyuo 


QATIIaIOOSI Arf Irt 

o a UjC i zyo_^on_^ i p 


1 jUoj 


C 1 A A 1 rt A A A AA 1 T7A7 

b I M I UUUUUU I rU2 


i joy 


Q A T Tl A1QA7 




CAM) r(\f\AC\ Arf 7Qn 




C\\A\ rt A AA AA 1 C f\A 

b J Ml UUUUUU 1 rU4 


1 17 A. 
13 /U 


Q A T Tl AA1 AA 


D£DD 


^ATIlrnnAfl Arf Qfln 

o/\u j cuu*ru__uri yup 


17A<.1 


C 1 \A% rt A A A AA 1 CAQ 

b 1M 1 UUUUUU IrUo 
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JO /v 


<JAI UrAnA^ Arf 11n 
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Olx/1 rtrtrtAAAT DAQ 

b 1 M 1 UUUUUU 1 rU9 


1 no 
13 IZ 
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bAU lUiyu/ 


55/4 


OATTInAAHn nrf 7Qr\ 

oAU i cu i/H "__on_ / ? p 


lZ*r4X 


Cilll rtArtAArtl CI A 

bl Ml UUUUUU 1 r 1 U 


1 1'M 

13 /3 


C A T T 1 0/)£AO 
bAU I U/0U2 


D /Uo 


Q AT Tl aOAIO r\rf Sa 

b a u i cuu jz__ori_jp 


izz*jy 


mi nnnnnm fi i 


1174 


^AU 102939 


5747 


#N/A 


#N/A 


S1M10000001GOI 


1375 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000001G07 


1376 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000001G08 


1377 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000001G10 


1378 


SAU100300 


5253 


SAUlc0040 u orf_90p 


12451 


S1M10000002A02 


1379 


SAU102631 


5721 


SAUlc0045_orf_94p 


12712 
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Genemarked gene 


full length 
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Prntain Can 

* roiein oeq 
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SIMI0000002A09 


1380 


SAU101495 


5467 


SAUlc0037j>rf65p 


12360 


S1M10000002A10 


1381 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000002A10 


1381 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000002A10 


1381 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002A12 


1382 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000002A12 


1382 


SAU300455 


5872 


#N/A 


#N/A 


S1M10000002A12 


1382 


SAU301620 


5899 


SAU3cl478_prf_2p 


13140 


S1M10000002B01 


1383 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000002B03 


1384 


SAU101034 


5371 


SAUlc0044_orf_27p 


12608 


S1M10000002B04 


1385 


SAU1 01907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000002B05 


1386 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S1MI0000002B06 


1387 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M100000Q2B07 


1388 


SAU101389 


5441 


SAUlc0038_orf_54p 


12387 


S1M10000002B09 


1389 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000002B09 


1389 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000002B09 


1389 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002B11 


1390 


SAU100521 


5283 


SAUlc0044_prf 250p 


12600 


S1M10000002C02 


1391 


SAU201810 


5836 


SAU2c0308_prf2p 


12769 


S1M10000002C02 


1391 


SAU202174 


5845 


SAU2c0412_prf3p 


12895 


S1M10000002C02 


1391 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002C09 


1392 


SAU101752 


5522 


SAUlc0040_orfJ5p 


12447 


SIM10000002C10 


1393 


SAU1 03077 


5759 


SAUlc0039_orf_44p 


12408 


SIM10000002C11 


1394 


SAU202267 


5848 


SAU2c0204_orf_2p 


12727 


S1M10000002C11 


1394 


SAU202781 


5853 


SAU2c0109_orf_2p 


12718 


SIM10000002C11 


1394 


SAU203001 


5859 


SAU2c0412_orfJ5p 


12894 


S1M10000002C11 


1394 


SAU302698 


5909 


SAU3cl408_orf2p 


13114 


SIM10000002C11 


1394 


SAU302699 


5910 


SAU3cl408_orfJp 


13115 


S1M10000002C12 


1395 


SAU101039 


5373 


SAUlc0043_orfJ81p 


12522 


S1M10000002D01 


1396 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000002D02 


1397 


SAU100741 


5318 


SAUlc0039j>rf_48p 


12409 


SIM10000002D03 


1398 


SAU102631 


5721 


SAUIc0045_orf_94p 


I27I2 


SIMI0000002D05 


1399 


SAU202930 


5856 


SAU2c0396_orf_3p 


12871 


S1M10000002D07 


1400 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000002D07 


1400 


SAU101653 


5504 


SAUlc0042_orfJ24p 


12493 


S1M10000002D08 


1401 


SAU101652 


5503 


SAU 1 c0042_orf_l 23p 


12492 


S1M10000002D10 


1402 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000002D12 


1403 


SAU 100952 


5358 


SAUlc0043_orfJ82p 


12523 


SIM1OOOO002EO1 


1404 


SAU101616 


5495 


SAUlc0040_orf32p 


12432 


S1M10000002E02 


1405 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000002E07 


1406 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SIMI0000002E07 


1406 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000002E07 


1406 


SAU301148 


5888 


#N/A 


m/A 


S1M10000002E09 


1407 


SAU100158 


5238 


SAUlc0040_orfJ0p 


12443 


S1M10000002E11 


1408 


SAU102631 


5721 


SAUlc0045_orf94p 


12712 


S1M10000002E12 


1409 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000002F01 


1410 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M1OO0O0O2FO2 


1411 


SAU301620 


5899 


SAU3cl478_orf2p 


13140 


SIM10000002F04 


1412 


SAU102939 


5747 


#N/A 


#N/A 
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DaALaCam T Amir 

r atnobeq locus 


oene oeqiD 
(protein) 


Genemarked gene 


iuli length 

ORF 
Protein Seq 

n> 


S1M10000002F09 


1413 


OAT M 1 r\ 

SAU302513 


5906 


SAU3cl298_on_lp 


13085 


S1M10000002F12 


1414 


SAU101907 


5574 


SAU l c0040_orf_79p 


12442 


S1M10000002G01 


1415 


oath r\ / ^r\'jr\ 

SAUI 02939 


5747 


JiXT / A 

#N/A 


//-V T / « 

#N/A 


S1M10000002G03 


1416 


SAU 100608 


5297 


oath _rtft^ a r» s r\.~ 

SAUI c0034_orf_69p 


12293 


« .# ■» AAAA AAAy^Af 

S1M3000O0O2GO5 


1417 


SAU 101907 


5574 


SAUI c004 0_orf_79p 


12442 


S1M10000002G06 


1418 


OAT Tt f\ 1 0/\^ 

SAUI 01907 


5574 


SAUlc0040_orfJ79p 


12442 


S1M10000002G07 


1419 


oat ti r\ t\"\ o 

SAUI 03038 


5757 


#N/A 


#N/A 


S1M10000002G08 


1420 


SAU 100 158 


5238 


SAU 1 c0040Lorf_80p 


12443 


S1M10000002G09 


1421 


SAUI 02939 


5747 


#N/A 


#N/A 


S1M10000002G10 


1422 


SAU101495 


5467 


SAU 1 c0037_orf_65p 


12360 


S1M10000002G11 


1423 


SAUI 02939 


5747 


#N/A 


#N/A 


S1M10000002G12 


1424 


SAU 101 907 


5574 


SAU 1 c0040__orf_79p 


12442 


S1M10000003A01 


1425 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M1 0000003 A01 


1425 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000003A0I 


1425 


SAU301 148 


5888 


#N/A 


#N/A 


S1M1 0000003 A02 


1426 


SAUI01624 


5497 


SAUI c0040_orf25p 


12429 


S1M10000003A03 


1427 


SAUI 01 752 


5522 


SAUI c0040_orf_85p 


12447 


S1M10000003A04 


1428 


SAUI 01360 


5431 


SAU 1 c0044_oriM 09p 


12555 


S1M10000003A06 


1429 


SAU101266 


5408 


SAUI c0042_orf_l 1 7p 


12490 


S1M10000003A07 


1430 


SAUI 01 907 


5574 


SAUI c0040_orf_79p 


12442 


S1M100O0003AO8 


1431 


SAUI 02939 


5747 


#N/A 


#N/A 


S1M10000003A10 


1432 


SAU 100432 


5271 


SAUI c0040_orf_88p 


12450 


S1M1 0000003 All 


1433 


SAUI 01 495 


5467 


SAU 1 c0037__orf_65p 


12360 


S1M10000003B06 


1434 


SAU 102007 


5590 


SAU 1 c0040_prf_l 08p 


12428 


S1M10000003B08 


1435 


SAUI 00952 


5358 


SAU 1 c0043_orf_l 82p 


12523 


S1M10000003B09 


1436 


SAU100771 


5325 


SAU 1 c0043_orf_49p 


12545 


S1M10000003B12 


1437 


SAU3 02060 


5905 


SAU3c0879_orf_lp 


13042 


SIM10000003C06 


1438 


SAUI 02447 


5672 


SAUI c0045_orf_24p 


12685 


S1M10000003C07 


1439 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000003C10 


1440 


SAUI 01 907 


5574 


SAUI c0040_orf_79p 


12442 


S1M10000003C12 


1441 


SAUI 01 907 


5574 


SAU 1 c0040_orf_79p 


12442 


S1M10000003D05 


1442 


SAU 102939 


5747 


#N/A 


#N/A 


SIM10000003D06 


1443 


SAU 101 996 


5584 


SAU 1 c0040_prf_99p 


12456 


S1M10000003D08 


1444 


SAU 100793 


5329 


SAU 1 c0028_orf_52p 


12188 


S1M10000003D10 


1445 


SAU 102422 


5666 


SAU 1 c003 0_orf_22p 


12207 


S1M10000003E07 


1446 


SAU 100964 


5363 


SAU I c0044_orf_86p 


12641 


S1M10000003E09 


1447 


SAU 101907 


5574 


SAU 1 c0Q40_orf_79p 


12442 


S1M10000003E10 


1448 


O A1I1 Al CIA 

SAU 10 1674 


5508 


Oat tt r\f\A a — c f . 

SAU 1 c0044_orf_226p 


12594 


S1MI0000003EI1 


1449 


SAUI019U7 


5574 


SAU 1 c0040_prf_79p 


12442 


S1M10000003F02 


1450 


SAUI 01 907 


5574 


n i t | i /\f\ A S\ *^f\ 

SAU lc0040_orf_79p 


12442 


SIM1 0000003 F05 


1451 


SAUI 01092 


5381 


SAU 1 c0028_orf_9p 


12192 


S1M10000003F06 


1452 


n i til f\r\ i z ft 

SAU 1001 58 


5238 


SAUI c0040_orf80p 


12443 


b l ivl l uuuuuujru / 


143.5 


o ATIOOA01/1 


j/yo 


oAU2Cv373_Ori_^p 


1 *)Q17 


S1M10000003F08 


1454 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000003F12 


1455 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


S1M10000003G03 


1456 


SAU101907 


5574 


SAUlc0040_orfL79p 


12442 


S1M10000003G04 


1457 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000003G04 


1457 


SAU202174 


5845 


SAU2c0412_orfJp 


12895 
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Protein Seq 
ID 


S1M10000003G04 


1457 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000003G08 


1458 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000003G10 


1459 


SAU102939 


5747 


#N/A 


m/A 


SIM10000004A04 


1460 


SAU1 02631 


5721 


SAUlc0045_orf94p 


12712 


S1M10000004A06 


1461 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000004A07 


1462 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000004A11 


1463 


SAU100521 


5283 


SAUlcO044_orf_250p 


12600 


S1M10000004A12 


1464 


SAU102132 


5605 


SAUlcO027_orfJ9p 


12177 


SIM10000004B03 


1465 


SAU102610 


5714 


SAUlc0041_orf_53p 


12474 


S1M10000004B04 


1466 


SAU1 02059 


5597 


SAUlc0034_orf_51p 


12286 


S1M100OO0O4B06 


1467 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000004B08 


1468 


SAU1 00272 


5251 


SAUlc0018_orf_7p 


12141 


S1M10000004B09 


1469 


SAU101476 


5459 


SAUlc0032_orf__69p 


12254 


S1MI0000004B11 


1470 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000004C01 


1471 


SAU102631 


5721 


SAUlc0045_orf_94p 


12712 


S1M10000004C02 


1472 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000004C02 


1472 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000004C02 


1472 


SAU30I148 


5888 


#N/A 


#N/A 


S1M10000004C03 


1473 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000004C06 


1474 


SAU102883 
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Pfntfin Con 

* fvusin oetj 
ID 


S1M10000014G07 


1909 


SAU201620 


5827 


#N/A 


#N/A 


S1M10000014G08 


1910 


SAU100157 


5237 


SAU1c0040.orf.8lp 


12444 


SIM10000014G12 


1911 


SAU1 02602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000014H02 


1912 


SAU1 00242 


5246 


SAUlcQ036_orf_5p 


12336 


S1M10000014H03 


1913 


SAU102264 


5628 


SAUlc0032_orf_60p 


12250 


SIM10000014H04 


1914 


SAU100275 


5252 


SAUlc0O36.orf.15p 


12314 


S1MW0O0OUHO5 


1915 


SAVJ02116 


5602 


SAUlc0027_orf_5p 


12180 


S1M10000014H06 


1916 


SAU100275 


5252 


SAUlc0036.orf.15p 


12314 


S1M10000014H07 


1917 


SAU103038 


5757 


#N/A 


#N/A 


S1M100OQQ14H08 


1918 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000014H11 


1919 


SAU102534 


5696 


#N/A 


#N/A 


S1M10000015A02 


1920 


SAU100865 


5343 


SAUlc0044.orf.99p 


12648 


S1M100O0O15AO3 


1921 


SAU102388 


5655 


SAUlc0033.orf.35p 


12267 


S1M10000015A05 


1922 


SAU101815 


5552 


SAUlc0032.orf.33p 


12238 


S1M10000015A06 


1923 


SAU101857 


5560 


SAUlc0044.orf.156p 


12569 


S1M10000015A09 


1924 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


SIM10000015A10 


1925 


SAU103038 


5757 


m/A 


#N/A 


S1M10000015A11 


1926 


SAU101791 


5532 


SAUlc0032.orf.12p 


12216 


S1M10000015A12 


1927 


SAU10O158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000015B02 


1928 


SAU1 02340 


5647 


SAUlc0045_orf_149p 


12660 


S1M10000015B05 


1929 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000015B08 


1930 


SAU101791 


5532 


SAUlc0032.orf.12p 


12216 


S1M1O00O015B08 


1930 


SAU101792 


5533 


SAUlc0032.orf.13p 


12217 


SIM10000015B09 


1931 


SAU1 02585 


5703 


SAUlc0044.orf.289p 


12611 


S1M10000015B09 


1931 


SAU201773 


5834 


SAU2c0446.orf_4p 


12996 


S1M10000015B09 


1931 


SAU3 02685 


5908 


SAU3cl403_orf_lp 


13113 


S1M10000015B10 


1932 


SAU 102308 


5642 


SAU3c0045.orf.50p 


12706 


S1M10000015C01 


1933 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000015C02 


1934 


SAU102340 


5647 


SAUlc0045_orf_149p 


12660 


SIM10000015C03 


1935 


SAU102390 


5657 


SAUlc0033_orf38p 


12269 


S1M1OO0O015CO3 


1935 


SAU201333 


5810 


SAU2c0418.orf.8p 


12905 


SIM10000015C05 


1936 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000015C06 


1937 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


SIM10000015C08 


1938 


SAU100133 


5233 


SAUlc0044.orf.170p 


12574 


S1M1 000001 5C08 


1938 


SAU100323 


5261 


SAUlc0044_orfJ71p 


12575 


S1M10000015C10 


1939 


SAU100414 


5270 


SAUlc0022.orf.24p 


12148 


S1M10000015C12 


1940 


SAU100305 


5256 


SAUlc0038.orf.77p 


12397 


S1M1 000001 5D02 


1941 


SAU100794 


5330 


SAUlc0028.orf.53p 


12189 


S1M10O00O15DO3 


1942 


SAU102032 


5591 


SAUlcO029.orf.47p 


12198 


S1M10000015D04 


1943 


SAU100131 


5232 


SAUlc0043.orf.156p 


12517 


S1M10O00O15DO5 


1944 


SAU1 00793 


5329 


SAU3cO028_orf52p 


12188 


S1M10000015D06 


1945 


SAU100736 


5316 


SAUlc0038.orf.64p 


12391 


S1M10000015D12 


1946 


SAU101814 


5551 


SAUlc0032.orf.32p 


12237 


S1M10000015E02 


1947 


SAU 102390 


5657 


SAUlc0033.orf.38p 


12269 


S1M1 000001 5E02 


1947 


SAU201333 


5810 


SAU2c0418.orf.8p 


12905 


S1M10000015E03 


1948 


SAU200468 


5781 


SAU2c0429.orf.19p 


12937 


S1M10000015E06 


1949 


SAU101320 


5420 


SAUlc0015.orf.16p 


12128 


S1M10000015E07 


1950 


SAU101545 


5474 


SAUlc0037.orf.132p 


12348 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


ratnooeq .locus 


oene beqllP 
(protein) 


Genemarked gene 


A. 11 1am ^lI* 

lull length 

ORF 
Protein Seq 
ID 


S1M1OO00015EO9 


1951 


o a hi no A'i'i 

bAU 102433 


5668 


n iiTi _nn a e c >)t 

SAU 1 c0045_orf_37p 


12701 


nil /i AAAAA1 JTT - * 1 n 

SlMl 000001 5E10 


1952 


O A 111 AAl 1 A 
bAUlOOl 14 


5228 


O A 1 T 1 nn A *s f,ne 

SAU 1 c0043_orf_225p 


12535 


OlX/1 AAA A A1 CT 1 1 

S1M10000015E11 




0 Alii moor 
bAU 102286 


5636 


b AU 1 c003 8_orf_6p 


12393 


nil /l AAA A At f D1 1 

S1M10000015E11 


1953 


SAU 102287 


5637 


O A T T 1 _AAl O r» « 

SAU 1 c0038_orf_7p 


12398 


S1M1OO00015E12 


1954 


fl A 111 A^<1 M 

SAU1 02352 


5650 


O A TT1 _AA A f\ C *\ Ci. 

SAU 1 c0040_orf_38p 


12434 


nil / 1 AAAftA f fr«A * 

S1M10000015FOI 


1955 


P A T T1 AA1 n 

SAUI00123 


5230 


0 a t t 1 — nn At £■ 1 OA^ 

S AU1 c0043_orf_ J 89p 


12526 


S1M10000015F01 


1955 


O A T 11 AAAAl 

SAU 102001 


5586 


SAU 1 cQ040_orf_102p 


12424 


SlMl 000001 5F01 


1955 


SAU103159 


5762 


SAUlc0045_orf_204p 


12670 


S 1M1 000001 5F01 


1955 . 


SAU201827 


5837 


SAU2c0449_orf_2 1 p 


13002 


S1M10000015F02 


1956 


SAU1 01561 


5479 


SAUIc0022_orf_4p 


12149 


SI Ml 000001 5F03 


1957 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


SlMl 000001 5F04 


1958 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


S1M10000015F06 


1959 


SAU201385 


5814 


AN/A 


#N/A 


S1M10000015F07 


1960 


SAU1 01752 


5522 


SAUlc0040_orf_85p 


12447 


SlMl 000001 5F0S 


1961 


SAU102102 


5600 


SAU 1 c0045_orf_340p 


12696 


SlMl 000001 5F09 


1962 


SAU101800 


5540 


SAU 1 c003 2_prf20p 


12225 


SlMl 000001 5F09 


1962 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000015F10 


1963 


SAU100114 


5228 


S AU lc0043_orf_225p 


12535 


S1MIO000OI5GO1 


1964 


SAUI 02481 


5685 


SAUlc0039_orf_99p 


12422 


S1M1O000015G02 


1965 


SAU200058 


5773 


SAU2c0134_orf_lp 


12719 


S1M10000015G02 


1965 


SAU200059 


5774 


SAU2c0 1 34_orf_3p 


12720 


S1MIO000O15GO3 


1966 


SAUI 01070 


5376 


SAUlc0034_orf_60p 


12291 . 


S1MI0000015G04 


1967 


SAUI 01242 


5404 


SAU 1 c0044_orf_ 1 8p 


12578 


S1M10000015G05 


1968 


SAUI 01573 


5485 


SAU 1 c0044_orf,2 1 2p 


12587 


S1M10000015G06 


1969 


SAU101156 


5386 


S AU 1 c003 6_ortM2p 


12311 


S1M10000015G07 


1970 


SAU100158 


5238 


SAU 1 c0040_orf_80p 


12443 


S1M1O0OOO15GO8 


1971 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


S1M1000001SG09 


1972 


SAUI 02143 


' 5607 


SAUlc004l_orf_14p 


12458 


S1M10000015G09 


1972 


SAU102144 


5608 


SAUlc0041_orf_15p 


12459 


S1M10000015G10 


1973 


SAUI 01752 


5522 


SAUlc0040_orf_85p 


12447 


S1M1O000015G11 


1974 


SAU100275 


5252 


SAUlc0036_orf_15p 


12314 


S1M100000I5H04 


1975 


SAUI0I801 


5541 


#N/A 


#N/A 


S1M1O0OO015H04 


1975 


n ATT1 AI AD f\*> . 

SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M1O0OOO15H06 


| 1976 


oat ion 1 *i oir 

SAU201385 


5814 


#N/A 


#N/A 


S1M10000016A03 


1977 


O ATMAIO nO 

SAU 10 1803 


5543 


SAU 1 c0032_orf_23p 


12228 


SIM10000016A03 


1977 


SAUI 01 804 


5544 


#N/A 


#N/A 


nil /1 AAAAA 1 S~ A /\ A 

S1M1O00OO16AO4 


1978 


0 a t 1 1 nn it 1 0 

SAU 100432 


5271 


n A Y [1 .AAilA _ _0 Ort 

SAU l c0040_orf_88p 


12450 


S 1 M 1 0 000 0 1 6 A04 


1978 


OATH f\f\A11 

SAU 100433 


5272 


SAU 1 c0040_prf_87p 


12449 


SlMl 000001 6 A06 


1979 


OAT MAAfllO 

bAU 200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000016A07 


1980 


0 1 Tii r\ A/no 

SAU 100932 


5356 


SAUlc0044_orf_308p 


12615 


SIM10000016A09 


1981 


OATH A1 A^T 

SAUI 01067 


5375 


n a t ti _nn^ a 

SAU 1 c0034_orf_58p 


12290 


n 1 1 # 1 nnnr\A 1 r a nn 

S1M10000016A09 


1981 


SAU300732 


5877 


OAT TO ill/- i 

S AU3 c 1 1 1 6_orf_ 1 p 


13061 


q i \jf i Annnni £ a 1 a 
olMlOUUUUlOAlu 


170Z 


0 ATIl AI ^Tl 

bAUlUlJ/1 




O A T T 1 r.f\f\A A 11A„ 

bAU 1 CUU44_0rt_4 1 Up 


12 JO? 


SIM10000016A12 


1983 


SAU100522 


5284 


SAUlc0044_orf_249p 


12599 


SIM10000016B02 


1984 


SAU102449 


5674 


SAUlc0045_.orf.22p 


12677 


S1M1O0O0016BO5 


1985 


SAU101320 


5420 


SAUlc0015_.orf.16p 


12128 


S1M10000016B06 


1986 


SAUI 00432 


5271 


SAUlc0040_.orf_.88p 


12450 


S1M10000016B06 


1986 


SAU100433 


5272 


SAUlc0040_prf_87p 


12449 
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Clone name 


Clone 
SeqW 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
rroiein oeq 
ID 


S1M10000016B07 


1987 


SAU103077 


5759 


SAUlctf039_orf_44p 


12408 


S1M10000016B08 


1988 


SAU101491 


5464 


SAUlc0025j>rf20p 


12165 


S1M10000016B09 


1989 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000016B10 


1990 


SAU101006 


5367 


SAUlc0028_orf_59p 


12190 


S1M10000016B11 


1991 


SAU101242 


5404 


SAUlc0044_orfJ8p 


12578 


S1M10000016B12 


1992 


SAU101794 


5535 


#N/A 


#N/A 


S1MW000016B)2 


1992 


SAU101795 


5536 


SAUJc0032__prfJ5p 


12219 


S1M10000016CX)1 


1993 


SAU100845 


5340 


SAUlc0036_orf_41p 


12329 


S1M10000016C02 


1994 


SAU102049 


5595 


SAUlc0039_orf_68p 


12416 


SIM10000016CQ4 


1995 


SAU100921 


5355 


SAUlc0038_orf76p 


12396 


S1M10000016C05 


1996 


SAU101777 


5527 


SAUlc0037_prf39p 


12352 


S1M10000016C06 


1997 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000016C06 


1997 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000016C06 


1997 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000016C08 


1998 


SAU101491 


5464 


SAUlc002S_orf20p 


12165 


S1M10000016C09 


1999 


SAU102233 


5616 


SAUl<*)043_orf_20p 


12531 


S1M10000016C10 


2000 


SAU201513 


5820 


SAU2c0432_orf_10p 


12944 


S1M10000016C10 ' 


2000 


SAU203196 


5861 


SAU2c0432_orf_llp 


12945 


S1M10000016C11 


2001 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000016C12 


2002 


SAU101752 


5522 


SAUIc0040_orf_85p 


12447 


S1M10000016D01 


2003 


SAU1 02355 


5651 


SAUlc0040Lorf_40p 


12435 


S1M1OOO0O16DO2 


2004 


SAU200242 


5777 


SAU2c0250_orf_2p 


12734 


S1M10000016D04 


2005 


SAU100921 


5355 


SAUlc0038_orf_76p 


12396 


S1M1O0O0016D05 


2006 


SAU100770 


5324 


#N/A 


#N/A 


S1M10000016D06 


2007 


SAU100952 


5358 


SAUlc0043_orM82p 


12523 


S1M10000016D08 


2008 


SAU101070 


5376 


SAUlc0034_orf_60p 


12291 


S1M10000016D09 


2009 


SAU101868 


5565 


SAUlc0036_orf23p 


12320 


S1M10000016D10 


2010 


SAU201513 


5820 


SAU2c0432_orf_10p 


12944 


S1M10000016D10 


2010 


SAU203196 


5861 


SAU2cG432_orf_llp 


12945 


S1M10000016D1I 


2011 


SAU101573 


5485 


SAUlc0044_orf_2l2p 


12587 


S1M10000016E04 


2012 


SAU1 01371 


5435 


SAUlc0033^orf7p 


12275 


S1M10000016E05 


2013 


SAU101320 


5420 


SAUlc0015_prfJ6p 


12128 


S1M10000016E06 


2014 


SAU1 02639 


5724 


m/A 


#N/A 


S1M10000016E07 


2015 


SAU102636 


5722 


SAUlc0045_orfJ01p 


12650 


S1M10000016E07 


2015 


SAU102637 


5723 


SAUlc0045_orfJ02p 


12651 


S1M10000016E08 


2016 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SI Ml 000001 6E09 


2017 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


S1M10000016EIO 


2018 


SAU102983 


5751 


SAU!cOQ45_orf 224p 


12676 | 


S1M10000016EU 


2019 


SAU102281 


5633 


SAUlc0038_orf4p 


12384 \ 


S1M10000016E12 


2020 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000016F02 


2021 


SAU102113 


5601 


SAUlc0027_orf2p 


32178 


S1M10000016F02 


2021 


SAU301223 


5889 


SAU3cl345_orf_3p 


13090 


S1M10000016F03 


2022 


SAU101864 


5562 


SAUlc0044_orfJ63p 


12572 


S1M10000016F05 


2023 


SAU201168 


5804 


SAU2c0407_prf_8p 


12889 | 


S1M10000016F06 


2024 


SAU102407 


5662 


#N/A 


#N/A 


S1M10000016F08 


2025 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


S1M1 000001 6F09 


2026. 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


S1M10000016F11 


2027 


SAU102113 


5601 


SAUIc0027_orf2p 


12178 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M1 000001 6FH 


2027 


SAU301223 


5889 


SAU3cl345 oif 3p 


13090 


S1M10000016G01 


2028 


SAU 102434 


5669 


SAUlc0045 orf 36t> 


12700 


S1M10000016G03 


2029 


SAU101300 


5415 


SAUlc0044 orf 113p 


12557 


S1M10000016GO3 


2029 


SAU1 01365 


5432 


SAUlc0044 orf 112p 


12556 


S1M1 000001 6G04 


2030 


SAU 102450 


5675 


SAUlc0045 orf 21 n 


12675 


S 1 Ml 00000 16G05 


2031 


SAU 102292 


5638 


SAUlc0038 orf lOp 


12368 


S1M10000016H03 


2032 


SAU101571 


5483 


SAUlc0044 orf 21 Op 


12585 


S 1 Ml 00000 1 6H04 


2033 


SAU 1 01 545 


5474 


SAUlc0037 orf 132n 


12348 


SI Ml 000001 6H08 


2034 


SAU 101 067 


5375 


SAUlc0034 orf 58d 


12290 


S I Ml 000001 6H08 
ij i ivi i vi uwu i win wo 


2034 


SAU300732 


5877 


SAU3clll6 orf In 

VJnL/JW X 1 IV VIA X LI 


11061 

1 JVU i 


SI M1 000001 fiHIO 


2035 


SAU 101 756 

IjilU Ivi / JV 


5524 


SAUlc0040 orf 82n 


12445 


S 1 Ml 000001 7A02 

O 1 IVI 1 Uuuvv A / AvA 


2036 


SAU1 01 866 

Oil LJ J V 1 O W 


5564 


SAUlcO016 orf 21n 


12110 


SI Ml 000001 7 A01 


2037 


SAU101545 


5474 


SAUlcO0l7 orf 132n 




SI Ml 000001 7 A01 


2037 


SAU 101 546 


5475 


SAUlc0037 orf 133n 


17140 

IZ>J*fr7 


S1M1 000001 7 A 04 


2038 


SAU 102292 


5638 


SAU1cO0^8 orf 10n 


17168 


S1M10000017A08 


2039 


SAU 1021 17 


5603 


SAUlc0027 orf 6n 


17181 


S 1 Ml 000001 7A1 1 


2040 


SAU 102437 


5670 


SATJlc0045 orf *?3n 




SI Ml 000001 7 Al 2 


2041 


SAU301357 


5893 


SAU3cl394 orf 2n 


13111 


S1M1 000001 7B02 


2042 


SAU 102242 


5618 


SAUlc0043 orf 26n 


17S40 


S 1M1 000001 7B05 


2043 


SAU302513 


5906 


SAU3cl298 orf In 

unuv«i4/o via 11/ 


H085 


S1M10000017B07 


2044 


SAU 101 806 


5546 


SAUlc0032 orf 25n 


12230 


S 1 Ml 000001 7B08 

O 11V11UUUUU1 / DUO 


2045 


SAU 101 546 


5475 


SAUlc0037 orf 133o 


12349 


SI Ml 000001 7B09 


2046 


SAU200928 


5798 


SAU2c0365 orf 5o 


1781S 


SIM10000017B10 

i? I IVI JL \l\t\t \J\f k 1 XJ IV 


2047 


SAU101754 


5523 


SAUlc0040 orf 84n 


12446 


S1M1 000001 7B1 1 


2048 


SAU 101 754 


5523 1 


SAUlc0040 orf 84n 


12446 


S 1 Ml 00000 1 7R 1 7 


2049 


SA1 1201375 


5811 


SAII2c0426 orf 4n 


19976 


S 1 Ml 00000 17C01 


2050 


^SAU101224 


5397 


SAUIc0044 orf 98n 


17647 


SI Ml 000001 7C03 

O 1 IVI A UvUW 1 / vwJ 


2051 


SAU101910 


5576 


SAUlc0040 orf 76d 


12440 


S 1 M 1 00000 1 7C05 

O 1 IVI 1 UvWV 1 / vUJ 


2052 


SAIJ200657 


5789 


#N/A 


#N/A 


S 1 Ml 000001 7C08 


2053 


SAU101890 


5570 


SAUlc0034 orf 7°n 


17280 


S 1 M 1 00000 1 7C09 

O I IVI 1 uUVW I / 


2054 


SAU1 01398 


5442 


SAUlc0036 orf 33d 

onuii<uuJU via Jjp 


12324 


SI Ml 000001 7C10 

D I IVI I UUUvV 1 / >-» I V 


2055 


SAU 1026 14 


5716 


SAUlc0041 orf 5fin 


12476 


S1M10000017C10 

O 1 IVI I U WW A 1 1 V 


2055 


SAU 1026 15 


5717 


SAUlc0041 orf 57o 


12477 


S 1 Ml 000001 7C 11 


2056 


SAU101799 


5539 


SAUlc0032 orf 19d 


12223 


S1M10000017C1 1 


2056 


SAU101800 


5540 


SAUlc0032 orf 20d 


12225 


S1M10O00017C12 


2057 


SAU101782 


5529 


SAUlc0037 orf 44p 


12354 


S1M10000017C12 


2057 


SAU200994 


5802 


SAU2c0428 orf 4p 


12935 


S1M10000017D03 


2058 


SAU101752 


5522 


SAUlc0040 orf 85p 


12447 


S1M1 000001 7D09 


2059 


SAU 101 799 


5539 


SAUlc0032 orf 19p 


12223 


SIM1 00000 17D09 


2059 


SAU101800 


5540 


SAUlc0032 orf 20p 


12225 


S1M10000017D10 


2060 


SAU100633 


5301 


SAUlc0043 orf 147p 


12515 


SI Ml 000001 7E04 

kJ 1 IVJ 1 WWW J. / » 


2061 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000017E05 


2062 


SAU102334 


5645 


SAUIc0045_orfJ44p 


12658 


S1M10000017E08 


2063 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 


S1M10000017E11 


2064 


SAU102883 


5741 


SAUlcOCWS^orfJSp 


12702 


S1M10000017F01 


2065 


SAUI00I57 


5237 


SAUlc0040__orf_81p 


12444 


S1M10000017F04 


2066 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


S1M10000017F04 


2066 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 j 
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S1M10000017F05 


2067 


SAU102541 


5697 


SAUlc0045_orfJ95p 


12668 


S1M10000017F06 


2068 


SAU102356 


5652 


SAUlc0040_orf_41p 


12436 


S1M10000017F11 


2069 


SAU101463 


5458 


SAUlc0045.orf.232p 


12679 


SIM10000017G02 


2070 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000017G05 


2071 


SAU102259 


5624 


SAUlc0032_orf_55p 


12245 


S1M10000017G06 


2072 


SAU200565 


5785 


SAU2c0324_orf_7p 


12781 


S1M100000I8A03 


2073 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M1OO00018AO3 


2073 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000018A04 


2074 


SAU102142 


5606 


SAUlc0041_orf_13p 


12457 


S1MIO00O0I8AO5 


2075 


SAU1 00886 


5349 


SAUlc0018_orf_16p 


12139 


S1M100Q0O18AO5 


2075 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000018A06 


2076 


SAUl 00970 


5365 


SAUlc0043.orf.197p 


12529 


S1M1O00OO18AO8 


2077 


SAU100139 


5234 


SAUic0032_orf_6p 


12255 


S1M10000018A08 


2077 


SAUl 02602 


5708 


SAUU0032.orf.5p 


12249 


S1M10000018A09 


2078 


SAU102142 


5606 


SAUlc0041.orf.13p 


12457 


S1M10000018A10 


2079 


SAUl 00866 


5344 


SAUlc0044.orM00p 


12553 


S1M10000018A11 


2080 


SAU100139 


5234 


SAUU0032_orf.6p 


12255 


S1M10000018A11 


2080 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000018B02 


2081 


SAUl 00886 


5349 


SAUlc0018.orf.16p 


12139 


S1M10000018B02 


2081 


SAU100887 


5350 


SAUlc0018.orf.15p 


12138 


S1M10000018B03 


2082 


SAU101839 


5556 


SAUlc0042_orfJ2p 


12495 


S1M10000018B05 


2083 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000018B09 


2084 


SAU100836 


5336 


SAUlc0031.orf.13p 


12212 


SIM10000018B09 


2084 


SAU202731 


5850 


#N/A 


#N/A 


SIM10000018B10 


2085 


SAU100401 


5268 


SAUlcG044_orf_174p 


12576 


S1M10000018B10 


2085 


SAU3 00335 


5870 


#N/A 


#N/A 


S1M10000018BU 


2086 


SAUl 00658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000018C01 


2087 


SAU101752 


5522 


SAUlc0040.orf_85p 


12447 


S1M10000018C02 


2088 


SAUl 02447 


5672 


SAUlc0045.orf.24p 


12685 


S1M10000018C03 


2089 


SAUl 00778 


5328 


SAUlc0043_orf_140p 


12514 


S1M10000018C04 


2090 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


SM10000018C05 


2091 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000018C06 


2092 


SAU100684 


5306 


SAUlcQ044.orf.68p 


12632 


S1M10000018C08 


2093 


SAU102256 


5622 


SAUlc0032_orf_52p 


12243 


S1M10000018C08 


2093 


SAU102257 


5623 


SAUlc0032.orf.53p 


12244 


S1M1O0000I8CO9 


2094 


SAU101065 


5374 


SAUlc0034.orf.56p 


12289 


S1M10000018C09 


2094 


SAU102068 


5599 


SAUlc0034.orf.55p 


12288 


S1M1 000001 8C10 


2095 


SAUl 001 12 


5227 


SAUlc0044.orf.70p 


12634 


S1M10000018C11 


2096 


SAU102663 


5727 


SAUlc0024.orf_2p 


12158 


S1MI00000I8CI2 


2097 


SAU101948 | 


5579 


SAUlc0045.orf.69p 


12709 


S1M10000018D01 


2098 


SAU101452 


5455 


SAUlc0045.orf.247p 


12684 


S1M10000018D02 


2099 


SAU102284 


5635 


SAUlc0038.orf.5p 


12389 


S1M10000018D02 


2099 


SAU201469 


5816 


SAU2c0438.orf.6p 


12967 


S1M10000018D03 


2100 


SAU 101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000018D04 


2101 


SAU101798 


5538 


SAUlc0032_orfJ8p 


12222 


S1M10000018D09 


2102 


SAU101067 


5375 


SAUlc0034_orf_58p 


12290 


S1M10000018D10 


2103 


SAU301898 | 


5904 


SAU3cl079_orf_lp 


13057 


S1M10000018D11 


2104 


SAU101752 | 


5522 


SAUlc0040_orf_85p 


12447 
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S1M1O0OO018D12 


2105 


SAU100866 


5344 


SAUlc0044_orf_100p 


12553 


S1M10000018E01 


2106 


SAU10I092 


5381 


SAUlc0028_orf_9p 


12192 


S1M10000018E02 


2107 


SAU 100265 


5249 


SAUlc0014_prf_llp 


12122 


S1M1OOOO018EO3 


2108 


SAU102420 


5665 


SAUlc0030_orf20p 


12206 


S1M10000018E04 


2109 


SAU102035 


5592 


SAUlc0029_orf_50p 


12199 


S1M1O0OO018EO5 


2110 


SAU100596 


5295 


SAUlc0043_orf_63p 


12548 


S1M1O0OO018EO8 


2111 


SAU 100793 


5329 


SAU 1 c002 8_orf_52p 


12188 


S1M10000018E09 


2112 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1M1O0O0018E11 


2113 


SAU101799 


5539 


SAUlc0032_orfJ9p 


12223 


SIM10000018E11 


2113 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000018E12 


2114 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M1 00000 18F03 


2115 


SAU 100887 


5350 


SAU 1 cOOl 8_orfJ5p 


12138 


S1M10000018F04 


2116 


SAU1 02396 


5660 


SAUU0033 orf 43p 


12272 


S1M1 000001 8F04 


2116 


SAU301118 


5886 


SAU3c 1 305_orf3p 


13086 


SI Ml 000001 8F07 


2117 


SAU 102629 


5720 


SAUlc0041 orfJ71p 


12481 


S1M10000018F09 


2118 


SAU101810 


5549 


SAUlc0032_orf_28p 


12233 


S1M10000018F09 


2118 


SAU300110 


5865 


SAU3c0533 orf_2p 


13031 


S1M10000018F10 


2119 


SAU100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M1 000001 8F10 


2119 


SAU100433 


5272 


SAU 1 c0040_orf_87p 


12449 


S1M10000018F12 

J UYllVvvvVl X J* 


2120 


SAU201469 


5816 


SAU2c0438 orf_6p 


12967 


S 1 Ml 00000 18G03 


2121 


SAU 10 1808 


5548 


SAUlc0032 orf 27p 


12232 


S1M1O0OO018GO5 


2122 


SAU101999 


5585 


SAU 1 c0040__orf_10 lp 


12423 


S 1 Ml 000001 8G07 


2123 


SAU 10 1727 


5516 


SAUlc0016__orf 6p 


12133 


S 1M1 00000 18G08 

KJ XXTX X V WW X VVJ W 


2124 


SAU102200 


5611 


SAU 1 c0045_orf_l 68p 


12665 


S1M10000018G08 

W X *»X X WwW X \J w 


2124 


SAU 102201 


5612 


SAUlc0045__orf 169p 


12666 


S1M1OOOO018G09 


2125 


SAU 102200 


5611 


SAUlc0045 orf 168p 


12665 


S1M10000018G09 


2125 


SAU1O2201 1 


5612 


SAU 1 c0045 j>rf_169p 


12666 


SI Ml 000001 8G10 


2126 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M1OOOO018GIO 


2126 


SAU 102527 


5693 


SAU 1 c0032_orf9p 


12260 


S1M10000018G12 


2127 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SI Ml 000001 8H01 


2128 


SAU101663 


5506 


SAUlc0033_orf_14p 


12261 


S 1 Ml 00000 18H02 


2129 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000018H02 


2129 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000018H07 


2130 


SAU 102437 


5670 


SAUlc0045_orf33p 


12695 


S1M10000018H09 


2131 


SAU1 01622 


5496 


SAUlc0040_prf_27p 


12430 


SIM10000018H10 


2132 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


SIM10000019A02 


2133 


SAU1 03077 


5759 


SAUIc0039_orf_44p 


12408 


SIM10000019A03 


2134 


SAU102352 


5650 


SAUlc0040_orf_38p 


12434 


S1M10000019A05 


2135 


SAU201469 


5816 


SAU2c0438j)rf_6p 


12967 


SIM10000019A06 


2136 


SAU101311 


5419 


SAUlc0044_orf_126p 


12563 


SIM10000019A07 


. 2137 


SAU101727 


5516 


SAUlc0016_.orf.6p 


12133 


S1M1 000001 9A07 


2137 


SAU 101728 


5517 


SAUlc0016_orf_5p 


12132 


S1M10000019A09 


2138 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000019A11 


2139 


SAU 102292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000019A12 


2140 


SAU102693 


5731 


SAUlc0044_orf_58p 


12627 


S1M10000019A12 


2140 


SAU102694 


5732 


SAUlc0044_ojrf_59p 


J 2628 


S1M1O0O0O19B03 


2141 


SAU101156 


5386 


SAUlc0036_orfJ2p 


12311 


S1M10000019B04 


2142 


SAU100899 


5351 | 


SAUlc0034_orfJlp 


12277 
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S1M10000019B04 


2142 


SAU100901 


5352 


SAUlc0034_orf_13p 


12278 


S1M10000019B07 


2143 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000019B08 


2144 


SAU102422 


5666 


SAUlc0030_orf_22p 


12207 


S1M10000019B08 


2144 


SAU102423 


5667 


SAUlc0030_orf_23p 


12208 


S1M10000019B09 


2145 


SAU100182 


5241 


SAUlc0037_orf_82p 


12362 


S1M10000019B09 


2145 


SAU100251 


5248 


SAUlcO037_orf_83p 


12363 


SJM1 00000J 9B10 


2146 


SAU101570 


5482 


SAUJc0044_orf209p 


12584 


S1M10000019B11 


2147 


SAU100879 


5345 


SAUlc0041_orf82p 


12483 


S1M10000019B12 


2148 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


SIM10000019C0! 


2149 


SAU1004 14 


5270 


SAUIc0022_orf_24p 


12148 


S1M10000019C04 


2150 


SAU103175 


5764 


SAUlcO045_orf_269p 


12687 


S1M10000019C04 


2150 


SAU301472 


5897 


SAU3cl431_orf_4p 


13124 


S1M10000019C05 


2151 


SAU101756 


5524 


SAUlc0040j>rfJ2p 


12445 


S1M10000019C06 


2152 


SAU101790 


5531 


SAUlc0032_orf_llp 


12215 


S1M10000019C06 


2152 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000019C07 


2153 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000019C08 


2154 


SAU202126 


5844 


SAU2c0045_orf_lp 


12714 


S1M10000019C11 


2155 


SAU100301 


5254 


SAUlc0040_orf_91p 


12452 


S1M10000019C12 


2156 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181, 


S1M100000I9D01 


2157 


SAU102270 


5631 


SAUlc0032_orf65p 


12253 


S1M10000019D02 


2158 


SAU101145 


5384 


SAUlc0035_orf_43p 


12299 


S1M10000019D04 


2159 


SAU102292 


5638 


SAUlc0038_orf_10p 


12368 


S1M10000019D05 


2160 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


SIM10000019D06 


2161 


SAU102526 


5692 


SAUlc0045_orf_299p 


12691 


S1M10000019D07 


2162 


SAU301898 


5904 


SAU3cl079_orfJp 


13057 


S1M10000019D09 


2163 


SAU102639 


5724 


#N/A 


#N/A 


S1M10000019D12 


2164 


SAU101805 


5545 


SAUlcO032_orf_24p 


12229 


S1M10000019E01 


2165 


SAU100961 


5360 


SAUlc0044_orf_83p 


12638 


S1M10000019E01 


2165 


SAU100962 


5361 


SAUlc0044_orf_84p 


12639 


S1M10000019E02 


2166 


SAU101624 


5497 


SAUlc0040_orf25p 


12429 


S1M10000019E07 


2167 


SAU102352 


5650 


SAUlc0040_orf.38p 


12434 


S1M10000019F01 


2168 


SAU102241 


5617 


SAUlc0043_orf25p 


12539 


S1M10000019F05 


2169 


SAU101612 


5493 


SAUlc0044_orf7p 


12637 


S1M10000019F05 


2169 


SAU202945 


5857 


SAU2c0394_orf7p 


12868 


SIM10000019F06 


2170 


SAU101864 


5562 


SAUlc0044_orfJ63p 


12572 


S1M10000019F08 


2171 


SAU101571 


5483 


SAUlc0044_orf210p 


12585 


S1M10000019F09 


2172 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000019FM 


2173 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M10000019G04 


2174 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000019G07 


2175 


SAU100522 


5284 


SAUlc0044_orf_249p 


12599 


S1M10000019G09 


2176 


SAU100300 


5253 


SAUlc0040_orf90p 


12451 


S1M10000019G10 


2177 


SAU101235 


5400 


SAUlc0044j>rfJlp 


12561 


S1M10000019G10 


2177 


SAU101236 


5401 


SAUlc0044_prfJ2p 


12564 


SIM10000019G1I 


2178 


SAU101802 


5542 


SAUIc0032_orf_22p 


12227 


S1M10000019H05 


2179 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M10000019H05 


2179 


SAU1O1803 


5543 


SAUlc0032_orf_23p 


12228 j 


S1M10000019H08 


2180 


SAU 102449 


5674 


SAUlc0045_orf_22p 


12677 


S1M10000020A05 


2181 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 
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S1M10000020A06 


2182 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000020A07 


2183 


SAV101567 


5481 


SAVlc0022 orf lOp 


12144 


S1M10000020A07 


2183 


SAU200030 


5772 


SAU2c0282 orf 3p 


12745 


SIM 10000020 All 


2184 


SAU 102437 


5670 


SAUlc0045 orf 33p 


12695 


SIM10000020A12 


2185 


SAU1 01907 


5574 


SAUlc0040 orf 79p 


12442 


SIM10000020B02 


2186 


SAU 100475 


5276 


SAUlc0036 orf 61p 


12337 


S1M10000020B03 


2187 


SAU100059 


5224 


SAUlc0045 orf lOo 


12652 


S1M10000020B05 

& A1T4.A VVVV/V^VU W 


2188 


SAU301133 


5887 


SAU3cl311 orf 3d 


13087 


S1M10000020B06 


2189 


SAU 100747 


5320 


SAUlc0044 orf 235d 

UnwlvVUTT 1111 AJJ^F 


12597 


S1M10000020B07 


2190 


SAU 1 02433 


5668 


SAU1c0045 orf 37d 


12701 


S 1 Ml 0000020B09 


2191 


SAU101371 


5435 


SAU1c0033 orf 7n 


12275 


S 1 M 1 0OO0O2OB 1 2 


2192 


SAU 102 143 


5607 


SAUlcO041 nrf 14n 


17458 


S 1 M 1 0000020C09 


2193 


SAU101545 


5474 


SAUlcO037 orf 132n 


l j1 J'tO 


S 1 M 1 0000020C 1 0 


2194 


SAU 101799 


5539 


SAUlc0032 orf 19n 

O/kVJ A WUVJA VAX J, 




ci*/fi 000002 or 1 0 


2194 


SAU101800 


5540 


SAU lc0032 orf 20n 


12225 


S1M10000020C11 


2195 


SAU 101 452 


5455 


SAUlc0045 orf 247o 


12684 


S 1 M 1 0000020D03 


2196 


SAU1 01752 


5522 


SAUlcO040 orf R5n 


12447 


S 1 M 1 0000020D04 


2197 


SAIJ1 02481 


5685 


SAUlcO039 orf 99n 


12472 


S f M 1 0000020006 


2198 


SAt/702578 


5701 


SAHlcOOl 0 orf 6ln 


174! 1 


S 1 M 1 000002 0D07 


2199 


SAU100198 


5243 


SAIMcOOO 0 orf In 




S 1 M 1 0000020DOR 


2200 


SAU 100547 


5290 


SAUlc0032 orf 3o 


12240 


S 1 M 1 0000020DOO 


2201 


SAU 102939 


5747 


#N/A 


#N/A 


S 1 M 1 0000020D 1 2 


2202 


SAU200006 


5770 


SAlI2cfll57 orf In 


12723 


S1M10000020F01 


2203 


SAV200006 


5770 


SAI/2c0157 orf In 


12723 


S1M10000020E03 


2204 


SAU100140 


5235 


SAUlc0032 orf 7n 

unu i wuja ui a i\i 


12258 


S 1 M 1 0000020E04 


2205 


SAU 101 805 


5545 


SAUlc0032 orf 24n 


12229 


S 1 Ml 0000020F06 


2206 


SAU 1 02 162 


5609 


SAUlc004l orf 27n 


12462 


S 1 Ml 0000020EOS 


2207 


SAU101756 


5524 


SAUlcQ040 orf 82o 


r 12445 


S 1 M 1 0000020F 1 1 


2208 


SAU 1 01 876 


5567 


SAUlc0025 orf 9n 


12169 


S 1 M 1 0000020E1 2 


2209 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000020F01 

W X 1VA 1 UV/UUVfavl V 1 


2210 


SAU 10 1592 


5490 


SAUlc0039 orf 37n 


12406 


S1MI0000020F05 


2211 


SAU 100547 , 


5290 


SAUlc0032 orf 3d 


12240 


S1M10000020F06 


' 2212 


SAU101652 


5503 


SAUlc0042 orf I 23 d 

Un V A W V^*i VIA A 


22492 


S1M10000020F06 


2212 


SAU101653 


5504 


SAUlc0042 orf 124d 


12493 


S1M10000020F07 


2213 


SAU200731 


5793 


SAU2c0352 orf 2d 

OAUiiVvJJ** VJ1 X 


12808 


S1M10000020F09 


2214 


SAU100114 


5228 


SAUlc0043 orf 225d 


12535 


S1M10000020F11 


^ 2215 


'SAU1 016*63 


5506 


SAUlc0033 orf I4p 


12261 


S1M10000020F11 


2215 


SAU101664 


5507 


SAU1 c0033_orf_l 5p 


12262 


S1M10000020F12 


2216 


SAU100745 


5319 


SAUlc0044 orf 233p 


12596 


S1M10000020G01 


2217 


SAU 102905 


5742 


SAUlc0033 orf 45p 


12273 


S1M10000020G05 


2218 


SAU100114 


5223 


SAUlc0043 orf 225p 


12535 


S1M10000020G07 

iJ X 1 VI 1 UVVVV4VVJV f 


2219 


SAU 1001 14 


5228 


SAUlcO043 orf 225d 


12535 


S1M10000020G08 


2220 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000020G09 


2221 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000020G10 


2222 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


SIMW000020GW 


2222 


SAV101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000020G11 


2223 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000020G12 


2224 


SAU100865 


5343 


SAUlc0044_orf.99p 


12648 
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S1M10000020H01 


2225 


SAU202039 


5843 


SAU2c(M52_orf_20p 


13009 


S1M10000020H02 


2226 


SAU101754 


5523 


SAUlc0040__orf_84p 


12446 


S1M10000020H04 


2227 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000020H06 


2228 


SAU101541 


5472 


SAU2c0037_orfJ28p 


12344 


S1M10000020H08 


2229 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


S1M10000020H10 


2230 


SAU101754 


5523 


SAUlc0040_orf_84p 


12446 


S1M10000020HU 


2231 


SAU100053 


5222 


SAUlc0020_orfJp 


12143 


S1M10000021A04 


2232 


SAU200752 


5795 


SAU2c0354_orf_5p 


12809 


SIM 1000002 1A04 


2232 


SAU300975 


5880 


SAU3cl240_orf3p 


13075 


S1M10000021A05 


2233 


SAU101408 


5445 


SAUlc0035_orf_93p 


12308 


S1M10000021A06 


2234 


SAU200928 


5798 


SAU2c0365_prf_5p 


12815 


S1M10000021A07 


2235 


SAU100496 


5279 


SAUlc004I_orf_83p 


12484 


S1M10000021A07 


2235 


SAU301004 


5882 


SAU3cl255_orMp 


13079 


S1M10000021A08 


2236 


SAU101183 


5390 


SAUlc0035_orf79p 


12304 


S1M10000021A09 


2237 


SAU102933 


5744 


SAUlc0039_orf62p 


12412 


S1M10000021A09 


2237 


SAU201184 


5805 


SAU2c0351j>rf_19p 


12807 


S1M10000021A10 


2238 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000021B05 


2239 


SAU100139 


5234 


SAUlc0032_orf6p 


12255 


S1M10000021B05 


2239 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000021B06 


2240 


SAUI01752 


5522 


SAUlc0040j>rf_85p 


12447 


S1M10000021B07 


2241 


SAU101632 


5499 


SAUlc0039_orfJp 


12407 


S1M10000021B10 


2242 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000021C04 


2243 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000021C05 


2244 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000021O07 


2245 


SAU202968 


5858 


SAU2c0407__orf_2p 


12886 


S1M10000021C08 


2246 


SAU1 02575 


5700 


SAUlc0(H4_orf_283p 


12609 


S1M10000021C10 


2247 


SAU101320 


5420 


SAUlc0015_orM6p 


12128 


SJM10000021CI1 


2248 


SAU200006 


5770 


SAU2c0157_orfJp 


12723 


S1M10000021C12 


2249 


SAU101726 


5515 


SAUlc0016_orf_7p 


12134 ; 


S1M10000021D01 


2250 


SAU102503 


5691 


SAUlc0045_prf 274p 


12690 


S1M10000021D03 


2251 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000021D03 


2251 


SAU101286 


5413 


SAUlc0034_orf_67p 


12292 


S1M10000021D04 


2252 


SAM 00858 


5341 


SAUlc0038_orf_86p 


12401 


S1M10000021D04 


2252 


SAU100859 


5342 


SAUlc0038j>if87p 


12402 


SIM10000021D06 


2253 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


SiMl 000002 1D09 


2254 


SAU101868 


5565 


SAU 1 c0036_orf_23p 


12320 


SIM10000021D10 


2255 


SAU100714 


5312 


SAUlc0044_orf_74p 


12635 


SIM10000021E01 


2256 


SAU101655 


5505 


SAUlc0042_orfJ25p 


12494 


S1M10000021E02 


2257 


SAU 102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000021E02 


2257 


SAU102201 


5612 


SAUlc0045_orM69p 


12666 


S1M10000021E03 


2258 


SAU101857 


5560 


SAUlc0044_orfJ56p 


12569 


S1M10000021E05 


2259 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


SIM10000021E06 


2260 


SAU102663 


5727 


SAUlc0024j>rf2p 


12158 


SIM10000021E09 


2261 


SAU200006 


5770 


SAU2c0157_prfJp 


12723 


S1M10000021E12 


2262 


SAU102292 


5638 


SAUlc0038_prf_10p 


12368 


S1M10000021F02 


2263 


SAU102059 


5597 


SAUlc0034_orf51p 


12286 


S1M10000021F04 


2264 


SAU100139 


5234 


SAUlc0032__orf6p 


12255 


S1M10000021F04 


2264 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 
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S1M1 000002 1F05 


2265 


SAU102059 


5597 


SAUlc0034 orf 51 d 


12286 


S1M1 000002 1F06 


2266 


SAU1 01235 


5400 


SAUlc0044 orf lip 


12561 


SI Ml 000002 1 F07 


2267 


SAU101383 


5438 


SAUlc0022 orf 20p 


12147 


S1M1 000002 1F09 


2268 


SAU1 02059 


5597 


SAUlc0034 orf 51p 


12286 


S1M1 000002 1F09 


2268 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


S 1 MI 000002 1F11 


2269 


SAUI0137I 


5435 


SAUlc0033 orf 7p 


12275 


S1M10000021G01 


2270 


SAU200468 

un \j mm v w» w 


5781 


SAU2c0429 orf 19n 


12937 


S 1 M 1 000002 1 G03 

J 1 AVI 1 UUUUUAIVJVJ 


2271 


SAU301357 


5893 


SAU3cl394 orf 2n 


13111 
i j iii 


S 1 Ml 0000021 fi08 


2272 


SAU100714 


5312 


SAUlc0044 nrf 74n 


19635 


SI Ml 0000021 H04 


2273 


SAU 1001 39 


5234 


SAUlcO032 orf 6n 


12255 




9971 




5708 


SAT11c0012 nrf ^>n 


19940 


S 1 M 1 000002 1 1405 


2274 


SAU30O131 


5866 


SAlI3cO560 nrf 2n 


13034 


S 1 M1 000002 1 H07 


2275 


SAU101806 
orvu jvi ouu 


5546 


SATI1c00^2 nrf 25n 


19930 


S 1 M 1 000002 1 H08 

O J JVI 1 UUUUUi J Jl UO 




SAT J 109059 




SATT1c00l4 nrf S1n 


19986 


0000071 H1 1 
o i jvi 1 1/ v/vvvx inn 


9977 


SAU101S43 


5473 


SATIlr0017 nrf nfln 

OAUJWvJ / OH UUP 


19^46 


ciA/fl 0000022 A02 


2278 


S AT J 1 00865 


5343 


55ATJlrO044 nrf 99n 


1 9648 


s i m i 0000099 A09 


9978 


SATI301930 


5890 


SAT Hr 1^47 nrf 6n 

OAUJvJJf / Ull Op 


13099 


Si Ml 0000 022 A03 

O 1 JV1 1 \J\J U U ViAAUJ 


2279 


SAX 120 1197 


5806 


SAU2c0429 nrf 2n 

OAVJ 4rWTA v__vl 1 J_*'P 


19938 


SIM! 0000099 A05 


9280 


SAU101807 


5547 


SATJlr0012 nrf 2^n 


19931 


S 1 M 1 0000029 AOS 


2281 


SAU101365 


5432 


SAlI1rO044 nrf 112n 

OA U lluUf f UH 1 J£}J 


12556 


S 1 Ml 000002? A09 


9989 


SAT 11 02939 


5747 


tfNJ/A 

TTlN/ A 


#N/A 
rriN/A. 


S 1 M 1 0000022 A 1 2 


2283 


SATJ101868 

OA V_/ 1 u J OvU 


5565 


SAT 1 1 e0016 nrf 21n 


19390 


S 1 M 1 0000022R02 


2284 


SAT 1 100865 


5343 


SATI1c0044 nrf 99n 


19648 


Q ivri 0000027R02 

0 1 IVI 1 UUUUU^>Z.ijUX 


2284 


SAU30123O 


5890 


SAl 13c 1347 nrf 6n 

JAUJtl / UJ J VJD 


1 ^099 


S 1 M 1 0000022R03 


2285 


SA1J200468 


5781 


SAU2c0429 orf 19n 


12937 


S 1 M 1 0000029R05 


2286 


SAT 1 100920 

OAU 1 vl/7iU 


5354 


SAIIlcO038 nrf 7^n 


19395 


S 1 M 1 0000099R06 


2287 


SAU100714 


5312 


SAU1r0044 nrf 74n 

»J A %J 1 U W*t*t UJJ /**p 


1963S 


S 1 M 1 0000022R08 


2288 


SAU 102292 


5638 


SAUlc0038 orf lOn 


12368 


S 1 Ml 0000099 R09 


2289 


SAU102939 


5747 


#N/A 


rriv/ a 


S 1 M 1 0000022B 1 0 

kj 1 IVI I UUVA/U/.iiJ 1 V 


2290 


SAU1G1546 


5475 


SAU 1 c0037 nrf 133n 

JAU 1 WvJ / Ull UJLf 


12349 


S1M10000022R1 1 


2291 


SAU1 01726 


5515 


SAUlc0016 orf 7n 

JAU 1 Wvlv Ull »U 


12134 


S 1 M 1 OOOO022R 1 2 


2292 


SAU101868 


5565 


SAUlcO036 nrf 23n 

OAUlwUJU Ull A.Jyf 


12390 


Si Ml 0000022C02 


2293 


SAtl 102059 


5597 


SAU1c0034 nrf 5 In 

OAU JVUUJf U J 1 J A p 


12286 


S1M10000022C03 


2294 


SAU101791 


5532 


SAUlc0032 orf 12n 


12216 


S1M10000022C04 


2295 


SAU 1007 14 


5312 


SAUlc0044 orf 74n 


12635 


S1M10000022C06 


2296 


SAU 100246 


5247 


SAUlc0042 orf 130o 


12496 


S1M10000022C06 


2296 


SAU300998 


5881 


SAU3cl253 orf 3d 


13077 


S1M10000022C07 


2297 


SAU101546 


5475 


SAUlc0037 orf_133p 


12349 


S1M1O0O0022C08 


2298 


SAU 100528 


5286 


SAUlc0042 orf 87p 


12507 


S1M10000022C08 


2298 


SAU103115 


5760 


SAUlc0042 orf 88p 


12508 


S1M10000022C11 


2299 


SAU 102059 


5597 


SAUlc0034 orf 51p 


12286 


S 1 M 1 0000022D03 


2300 


SAU 10 1805 


5545 


SAUlc0032 orf 24p 


12229 


S1M10000022D05 


2301 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000022D06 


2302 


SAU 100921 


5355 


SAUlc0038_orf_76p 


12396 


S1M10000022D07 


2303 


SAU101543 


5473 


SAUlc0037 - orf^l30p 


12346 


S1M10000022D08 


2304 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


SIM10000022D09 


2305 


SAU101726 


5515 


SAUIc0016_orf.7p 


12134 


S1M10000022D11 


2306 


SAU101447 


5454 


SAUlc0045_oriL244p 


12683 
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SIM10000022EOI 


2307 


SAU200601 


5787 


#N/A 


#N/A 


S1M10000022E03 


2308 


SAU200468 


5781 


SAU2c0429_prf_19p 


12937 


S1M10000022E05 


2309 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000022E09 


2310 


SAU101235 


5400 


SAUlc0044_orf_llp 


12561 


S1M10000022E09 


2310 


SAU101236 


5401 


SAUlc0044_orf_12p 


12564 


S1M10000022F04 


2311 


SAU101592 


5490 


SAUlcO039_orf_37p 


12406 


S1M10000022F06 


2312 


SAU101868 


5565 


SAU1 c<X>36_orf23p 


12320 


S1M10000022F07 


2313 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000022F08 


2314 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000022F11 


2315 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000022G03 


2316 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000022G04 


2317 


SAU101777 


5527 


SAUlc0037_orf39p 


12352 


S1M10000022G07 


2318 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000022G08 


2319 


SAU100557 


5291 


SAUlcOG44_orf_132p 


12565 


S1M10000022G12 


2320 


SAU101546 


5475 


SAUlc0037_prf_133p 


12349 


S1M10000022H03 


2321 


SAU101006 


5367 


SAUlc0028_orf_59p 


12190 


S1M10000022H05 


2322 


SAU101814 


5551 


SAUlc0032_orf32p 


12237 


S1M10000022H06 


2323 


SAU200928 


5798 


SAU2c0365_orfL5p 


12815 


S1M10000022H07 


2324 


SAU100866 


5344 


SAUlc0044_orf_100p 


12553 


S1M10000022H08 


2325 


SAU1 00887 


5350 


SAUlc0018_orf_I5p 


12138 


S1M10000022H11 


2326 


SAU101610 


5492 


SAU1 c0044_orf_5p 


12629 


S1M10000023A05 


2327 


SAU301465 


5896 


SAU3cl429_orf4p 


13121 


S1M10000023A09 


2328 


SAU101340 


5423 


SAUlcO038_orf_82p 


12400 


S1M10000023A11 


2329 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000023A12 


2330 


SAU101651 


5502 


SAUlc0042_orfJ22p 


12491 


S1M10000023A12 


2330 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000023B01 


2331 


SAU1O0886 


5349 


SAUlc0018_orfJ6p 


12139 


S1M10000023B03 


2332 


SAU101652 


5503 


SAUIc0042_orfJ23p 


12492 


S1M10OO0O23B03 


2332 


SAU101653 


5504 


SAUlc0042_orfJ24p 


.12493 


S1M10000023B07 


2333 


SAU101857 


5560 


SAUIc0044 orf_156p 


12569 


S1M10000023B08 


2334 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


SIM10000023B08 


2334 


SAU100141 


5236 


SAUlc0032_orf8p 


12259 


S1M10000023B09 


2335 


SAU101340 


5423 


SAUlc0038_orf_82p 


12400 


S1M10000023B10 


2336 


SAU102578 


5701 


SAUlc0039_orf_61p 


12411 


S1M10000023B11 


2337 


SAU102613 


5715 


SAUlc0041_orf_55p 


12475 


S1M10000023B12 


2338 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000023B12 


2338 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000023C02 


2339 


SAU 100140 


5235 


SAUlc0032_orf7p 


12258 


S1M10000023C02 


2339 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M1OOO0O23C1O 


2340 


SAU 102554 


5699 


SAUlc0045_orf_209p 


12673 


S1MI0O00023C11 


2341 


SAU102352 


5650 


SAUlc0040_orf38p 


12434 


S1M10000023C12 


2342 


SAU100077 


5226 


SAUlc0043__orfJ78p 


12520 


S1M10000O23D01 


2343 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000023D03 


2344 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


S1M10000023D04 


2345 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000023D07 


2346 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 


S1M10000023D08 


2347 


SAU100887 


5350 


SAUlc0018_orfJ5p 


12138 


S1M10000023D09 


2348 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 
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S1M10000023D10 


2349 


SAU1 00963 


5362 


SAUlc0044__orf85p 


J 2640 


S1M10000023D12 


2350 


SAU 102292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000023EOI 


2351 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000023E04 


2352 


SAU1 02059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


S1M10000023E07 


2353 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 


SJM10000023E10 


2354 


SAU203293 


5862 


SAU2c0441_orf 21 p 


12979 


S1M10000023EM 


2355 


SAU 102292 


5638 


SAUlc0038_orf_l0p 


12368 


S1M10000023F04 


2356 


SAU101736 


5518 


SAUlc0043 w orf 166p 


12519 


S1MJ0000023F04 


2356 


SAU101737 


5519 


SAUlc0043 orf 165p 


12518 


S1M10000023F07 


2357 


SAU 100546 


5289 


SAUlc0032 orf 2o 

^J* Vw AwwV^a* VI A *pL/ 


12235 


S1M10000023F08 


2358 


SAU 102883 


5741 


SAUlc0045 orf 38p 


12702 


S1M10000023F10 


2359 


SAU 1023 52 


5650 


SAUlc0040 orf 38o 


12434 


SI Ml 0000023 Fl 1 


2360 


SAU 100617 

Uilv A www A f 


5300 


SAUlc0035 orf 102n 


12295 


S1M10000023F12 


2361 


SAU 10^3 52 


5650 


SAUlc0040 orf 38d 


12434 


S1M10000023G02 

k-# A 1*1 A w w ww VJ W^ 


2362 


SAU301465 


5896 


SAU3cl429 orf 4o 


13121 


S1M10000023G03 


2363 


SAU1 01996 


5584 


SAUlc0040 orf 99p 


12456 


S1M1 0000023 G06 

V^ A>AVA A w w ww yj**+J VJ ww 


2364 


SAU 100887 


5350 


SAUlc0018 orf 15d 


12138 


S1M10000023G07 


2365 


SAU301054 


5884 


#N/A 


#N/A 


S1M10000023G08 


2366 


SAU100964 


5363 


SAUlc0044 orf 86p 


12641 


SI Ml 0000023 G09 


2367 


SAU 101 968 

\J Awl y \J\j 


5581 


SAUlc0028 orf 43d 

\+ji±\J 1 VvVA«U vli i 1_> 


12187 


S1M10000023G11 


2368 


SAU1 02613 


5715 


SAUlc0041 orf 55d 


12475 


S1MI 0000023 H02 


2369 


SAU101996 


5584 


SAUlc0040 orf 99o 

vrv w i V v v i V VAX *rsy/ 


12456 


S 1 M 1 0000023H06 


2370 


SAU 1001 58 

unv A V V A %^ v 


5238 


SAUlc0040 orf ROn 


12443 


S1M10000023H07 


2371 


SAU 100300 


5253 


SAUlc0040 orf 90r> 

W 1 wWwt w VI A, y VU 


12451 


SIM100O0023H09 


2372 


SAU101340 

vn w i w i. ■ w 


5423 


SAUlc0038 orf 82p 


f 12400 


SIM10000023H10 


2373 


SAU101365 


5432 


SAUlc0044 orf 112p 


12556 


S1M1 0000024 A02 

<J A 1 ▼ A A w W wv^iT^kw** 


2374 


SAU 101 798 


5538 


SAUlc0032 orf 18p 


12222 


S1M10000024A04 


2375 


SAU201571 


5824 


SAU2c0447 orf I7p 


12997 


S 1 M 1 0000024 A07 


2376 


SAU 1004 14 


5270 


SAUlc0022 orf 24p 


12148 


S1M10000024A08 

kJ A A»X 1 v/ w w w T/ WW U 


2377 


SAU101231 


5399 


SAUlc0035 orf 6p 


12303 


S1M10000024A11 


2378 


SAU 103226 


5768 


SAUlc0045 orf_95p 


12713 


S1M100O0024B05 


2379 


SAU102418 


5664 


SAUlc0030 orf 18p 


12205 


SJM10000Q24B06 


2380 


SAUJ00158 


5238 


SAUlc0040 orf 80p 


12443 


S1M10OO0024B08 


2381 


SAU 100601 


5296 


SAUlc0044_orf 313p 


12616 


S1M10000024B09 


2382 


SAU200468 


5781 


SAU2c0429 orf_19p 


12937 


SIM10000024BIO 


2383 


'SAU101265 


5407 


#N/A 


#N/A 


S1M10000024C02 


2384 


SAU101197 


5393 


SAUlc0035_orf_60p 


12300 


S1M10000024C04 


2385 


SAU101862 


5561 


SAU1 c0044_orfj 61p 


12571 


S1M10000024C07 


2386 


SAU101039 


5373 


SAUlc0043_orf_181p 


12522 


S1M10000024D02 


2387 


SAU100414 


5270 


SAU1 c0022_orf_24p 


12148 


S1M10000O24D03 


2388 


SAU100714 


5312 


SAU 1 c0044_orf_74p 


12635 


S1M10000024D10 


2389 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


S1M100O0O24D1O 


2389 


SAU100141 


5236 


SAUlc0032 - orf_8p 


12259 


S1M10000024D11 


2390 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 


S1M10000024E03 


2391 


SAU201571 


5824 


SAU2c0447_prf_17p 


12997 


S1M10000024E05 


2392 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000024E05 


2392 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000024E06 


2393 


SAU102418 


5664 


SAUlc0030_orf_18p 


12205 
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Clone name 


Clone 
SeqBD 


PathoSeq Locus 


Gene SeqLD 
(protein) 


Genemarked gene 


full length 
ORF 

Protpin ^spn 

* 1 UlCIII kjCll 

ID 


S1M10000024E07 


2394 


SAU101039 


5373 


SAUlc0043j>rfJ8!p 


12522 


S1M10000024E08 


2395 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000024F02 


2396 


SAU101447 


5454 


SAUlc0045_orfJ244p 


12683 


S1M10000024F03 


2397 


SAU1 02992 


5752 


SAUlc0044_orf60p 


12630 


S1M10000024F05 


2398 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10Q00024F08 


2399 


SAU101726 


5515 


SAUlc0016_orf_7p 


12134 


SIM1000Q024F10 


2400 


SAU200468 


5781 


SAU2c0429_orM9p 


12937 


S1M10000024G05 


2401 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000024G05 


2401 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000024G06 


2402 


SAU102418 


5664 


SAUlc0030_orM8p 


12205 


S1M10000024G07 


2403 


SAU102334 


5645 


SAUlc0043_orfJ44p 


12658 


S1M10000024G08 


2404 


SAU1 01632 


5499 


SAUlc0039_orf_3p 


12407 


S1M1OOO0O24G1O 


2405 


SAU202176 


5846 


SAU2c0412_.orf.3p 


12895 


S1M10000024G12 


2406 


SAUJ00141 


5236 


SAUlc0032_prf_8p 


12259 


S1M10000024H02 


2407 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000024H04 


2408 


SAU100770 


5324 


#N/A 


#N/A 


S1M10000024H07 


2409 


SAU200725 


5792 


SAU2c0428_prf20p 


12933 


S1M10000024H08 


2410 


SAU102002 


5587 


SAUlc0040_orfJ03p 


12425 


S1M10000024H08 


2410 


SAU102003 


5588 


SAUlc0040_prfJ04p 


12426 


S1M10000025A03 


2411 


SAU101247 


5405 


SAUlc0043_orfJ36p 


12512 


S1M10000025A08 


2412 


SAU102766 


5735 


#N/A 


#N/A 


S1M10000025A08 


2412 


SAU201236 


5808 


SAU2c0409_orfJ0p 


12891 


S1M10000025A08 


2412 


SAU300338 


5871 


#N/A 


#N/A 


S1M10000025A09 


2413 


SAU102292 


5638 


SAUlcO038_orf_10p 


12368 


S1M10000025A10 


2414 


SAU101455 


5456 


SAU 1 c0045_orf_250p 


12686 


S1M10000025A10 


2414 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000025A10 


2414 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000025B01 


2415 


SAU101655 


5505 


SAUlc0042_off_125p 


12494 


S1M10000025B02 


2416 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000025B03 


2417 


SAU101385 


5439 


SAUlc0038_orf_50p 


12385 


S1M10000025B05 


2418 


SAU101455 


5456 


SAUlc0045^_orf_250p 


12686 


S1M10000025B05 


2418 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000025B05 


2418 


SAU30162O 


5899 


SAU3cl478_orf2p 


13140 


S1M10000025B06 


2419 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000025B09 


2420 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000025B12 


2421 


SAU101791 


5532 


SAUlcO032_orf_l2p 


12216 


SM10000025COI 


2422 


SAU1 02292 


5638 


SAUIc0O38orfJOp 


12368 


S1M10000025C03 


2423 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000025C05 


2424 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000025C09 


2425 


SAU100793 


5329 


SAUlcO028_orf_52p 


12188 


S1M10000025C09 


2425 


SAU301433 


5895 


SAU3cl420_orf2p 


13118 


S1M10000025CIO 


2426 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M10000025C1I 


2427 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000025D01 


2428 


SAU102117 


5603 


SAUlc0027_orf6p 


12181 


S1M10000025D03 


2429 


SAU 101771 


5525 


SAUlc0037__prf_33p 


12350 


S1M10000025D03 


2429 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000025D04 


2430 


SAU100970 


5365 


SAUlc0043_orfJ97p 


12529 


S1M10000025D06 


2431 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genernarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000025D08 


2432 


SAU 102598 


5705 


SAUlc0041 orf 43d 


12464 


S1M10000025D08 


2432 


SAU 102599 


5706 


SAUU0041 orf 45r> 


12466 


S1M10000025D08 


2432 


SAU1 03191 


5765 


SAUlc0041 orf 44p 


12465 


S1M10000025D09 


2433 


SAU 100522 


5284 


SAUlc0044 orf 249p 


12599 


S1M1O0OO025D1O 


2434 


SAU 102200 


5611 


SAUlc0045 orf 168p 


12665 


S1M10000025D10 


2434 


SAU 102201 


5612 


SAUlc0045 orf 169d 


12666 


S1M10000025E01 


2435 


SAU1021 17 


5603 


SAUlc0027 orf 6n 


12181 




2436 


SAU 100389 

kliTVl 1 VUJ07 


5266 


SAUlc0034 orf 14n 

Oi»-V7 IvWJl Ull ItJJ 


12779 


S 1 M 1 O0O0O25FO9 

v7 1 1*1- 1VwUvw/>^LA/7 


2437 


SAU1021 17 


5603 


SAUlc0027 orf 6d 


12181 


S1M10000025F1 1 


2438 


SAU 102437 


5670 


SATJlcO045 nrf lln 
o/»-v7 1 \r\t\m ui i jj 


12695 


s 1 m i 000007 5F0i 

O 1 iVl lUUVJUU^ Ji UJ 


7419 


SAT 11 07797 


5640 


SAIlle0045 nrf 41 n 


17704 

\£. /U*t 


s i mi 0000025F05 


2440 


SAU1 07200 


5611 


SATJlc0045 nrf 168n 

O/ VU 1CV7V7t_J UJ1 1VJ0J7 


17665 

1AOOJ 


si mi 000007 5F05 


2440 


SAT J1 07201 


5612 


SATIlc0045 nrf 169n 


17666 


O J JVi 1 UUUUvjC jr UO 


7441 


oat 1700685 


57Q0 


SAT17r0144 nrf 9n 


17801 


s 1 mi 000007 5F09 


7447 


SAT 11 01 907 


5574 


SAT 1 1^0040 nrf 79n 


17447 


simiooooo75fio 


7441 


SATI101571 

O/WJ 1V71 J / 1 


5481 


SATllc0044 nrf 71 On 


175R5 


S 1 M 1 000007 5F 1 7 


7444 


SAU 107700 


5611 


SAT11r0045 nrf 16Rn 


17665 


S1M10000025F12 


7444 


SATJ1 02201 


5612 


SAUlc0045 nrf 169n 


17666 


s i mi 0000025(104 


7445 


SAT 11006 17 


5874 


SAT lie 1046 nrf 2n 


11056 

1JUJO 


s i mi ooooo75fi06 


2446 


SATH00617 


5874 


SAT Jlr 1046 nrf 7n 


11056 


SI Ml 0000025(1 10 

>3 1 JVI 1 V/UvuUi.JU 1 V 


2447 


SATI101869 

ja vj i v iuv7 


5566 


SATJlc00l6 nrf 24n 


12321 


Qi K/ri O00O025HO5 


2448 


SATI101907 


5574 


SATI1rO040 nrf 7Qn 


12442 


S 1 M 1 0000025H06 


2449 


SAII101907 

OA UJul 7 V / 


5574 


SAT11cO040 nrf 79n 


12442 


S 1 M 1 0000025H07 


2450 


SAIJ200752 


5795 


SAU2c0154 orf 5n 


17809 


etui 000007 -5 H07 


7450 


SAIH00975 r 


5880 


SAT Ilr 1740 nrf In 


11075 


S1M1000O075H1O 
o l ivi i uyuuu/.jn i u 


745 1 


SAT 1 100590 




SATIlcOOIl nrf 5n 

OAU 1 WVU 1 J__UIl__->p 


17171 


S 1 Ml 0000025H 1 0 


2451 


SAtn01268 


5891 


SATJ3ell64 nrf 2n 


11107 


ciui 000007 6A02 

O 1 IVl 1 UUUVU^UAUX 


7452 


SATI101907 

Oil W 1U17U / 


5574 


SATT1c0040 orf 7Qn 

kj/V L7 1 vv\/*t\7 \J1 JL f T^p 


17447 


SI M1 0000076 A04 

0 1 IVl 1 \JU Wu-OrtW 


2451 


SAT 11 02340 


5647 


SATI1c0045 nrf 149n 


17660 


S 1 M 1 0000026 A05 

O I IVI 1 UUvwUfcUAw 


2454 


SAU200934 


5799 i 


SAU2c0175 orf 9n 


12842 


S 1 M 1 0000026 A06 


2455 


SAU 102059 


5597 


SAUlc0034 orf 51d 


12286 


S 1 Ml 0000026 A07 

O 1 IVl 1 VUwU<6UAv / 


2456 


SAU 100970 

OAU 1 /V 


5365 


SAUlc0043 orf 197n 

Or\L7 1 WUTJ UU 1 17 / p 


12529 


S 1 M 1 0000026 AOS 

O 1 IVl 1 UUWUtwflUO 


2457 


SAU1 00266 


5250 


SAUlc0012 orf 75n 

OAU 1 WvJA m 1 / jp 


12256 


SI Ml 0000026 A09 

kJ k 1VX 1 VAJWvliUilU/ 


2458 


SAU 1024 52 

Oil \-/ A. V/^*~ *p/ A# 


5676 


SAUlc0045 orf 20n 


12674 


SI Ml 0000026 A09 


2458 


SAU 1024 53 


5677 


SAUlc0045 orf 19d 


12669 


S1M10000026A10 


2459 


SAU 100970 


5365 1 


SAUlc0043 orf 197o \ 


12529 


S1M10000026A11 

O 1 1VA 1 VWW/AVMk 1 4 


2460 


SAU 102259 


5624 


SAUlc0032 orf 55o 

unw A wVv«/«* VIA ^^1/ 


12245 


S1M10000026A11 


2460 


SAU102260 


5625 


SAUlc0032 orf 56d 


12246 


S1M10000026A11 


2460 


SAU 102261 


5626 


SAUlc0032 orf 57p 


12247 


S1M10000026A11 


2460 


SAU300868 


5879 


#N/A 


#N/A 


S1M10000026B02 


2461 


SAU1 01907 


5574 


SAUlc0040 orf 79p 


12442 


SIM10000026B03 


2462 


SAU 1001 58 


5238 


SAUlcQ040 orf 80o 


12443 


S1MI0000026B05 


2463 


SAU1 01546 


5475 


SAUlc0037_orf_133p 


12349 


S1M10000026B06 


2464 


SAU101570 


5482 


SAUlc0044 - orf_209p 


12584 


S1M10000026B07 


2465 


SAU101341 


5424 


SAUlc0044_orfJ8p 


12618 


S1M10000026B07 


2465 


SAU301275 


5892 


SAU3cl365_orf_2p 


13103 


SIM10000026B10 


2466 


SAU101592 


5490 


SAUlc0039__orf_37p 


12406 


S1M10000026B11 


2467 


SAU101999 


5585 


SAUlc0040_orfJ01p 


12423 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 
OJRF 

Protein ^pn 

ID 


S1M10000026B12 


2468 


SAU100970 


5365 


SAUlc(XW3_orfJ97p 


12529 


S1M10000026C01 


2469 


SAU100266 


5250 


SAUlc0032_orf_75p 


12256 


S1M10000026C06 


2470 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000026C07 


2471 


SAU101842 


5557 


SAUlc0042_orf9p 


12510 


S1M10000026C08 


2472 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000026C11 


2473 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000026C12 


2474 


SAU101726 


5515 


SAUlc0016_prf7p 


12134 


S1M10000026D04 


2475 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


SIMI0000026D05 


2476 


SAU101491 


5464 


SAUU0025_orf20p 


12165 


S1M10000026D06 


2477 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000026D07 


2478 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000026D08 


2479 


SAU1 00690 


5309 


#N/A 


#N/A 


S1M10000026D10 


2480 


SAU203296 


5863 


SAU2c0442_orfJ8p 


12983 


S1M10000026D12 


2481 


SAU100546 


5289 


SAUlc0032_oif2p 


12235 


S1M10000026E01 


2482 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


S1M10000026E07 


2483 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000026E09 


2484 


SAU102001 


5586 


SAUlc0040_orfJ02p 


12424 


S1M10000026E09 


2484 


SAU102002 


5587 


SAUlc0(H0_orfJ03p 


12425 


S1M10000026E10 


2485 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000026EI1 


2486 


SAU101791 


5532 


SAUIc0032_orfJ2p 


12216 


S1M10000026E12 


2487 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000026F01 


2488 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000026F03 


2489 


SAU102200 


5611 


SAUlc0045_orf_168p 


12665 


SIM10000026F03 


2489 


SAU1 02201 


5612 


SAUJc0045_orfJ69p 


12666 


S1M10000026F04 


2490 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000026F05 


2491 


SAUI00139 


5234 


SAUlc0032_prf_6p 


12255 


S1M10000026F06 


2492 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000026F07 


2493 


SAU101869 


5566 


SAU)c0036_orf_24p 


12321 


S1M10000026F08 


2494 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


SIM10000026F09 


2495 


SAU102939 


5747 


m/A 


#N/A 


S1M10000026FIO 


2496 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000026F11 


2497 


SAU102939 


5747 


#WA 


#N/A 


SIM10000026F12 


2498 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


SIM10000026G01 


2499 


SAU101869 


5566 


SAUlc0036._orf.24p 


12321 


S1M10000026G03 


2500 


SAU100547 


5290 


SAUlc0032__orf_3p 


12240 


S1M10000026G04 


2501 


SAU100690 


5309 




#N/A 


S1M10000026G05 


2502 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000026G06 


2503 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000026G07 


2504 


SAU100886 


5349 


SAUlc0018_.orf_.16p 


12139 


S1M10OO0O26GO9 


2505 


SAU100542 


5288 


SAUlc0043__orf210p 


12532 


S1M10000026G10 


2506 


SAU100613 


5299 


SAUlc0015_orf_14p 


12126 


S1M10000026G10 


2506 


SAU102812 


5736 


SAUlc0015j)rf_15p 


12127 


S1M10000026G12 


2507 


SAU101551 


5477 


SAUlc0<M3_orf_67p 


12550 


S1M10000026H01 


2508 


SAU101652 


5503 


SAUlcO(M2_orfJ23p 


12492 


S1M10000026H02 


2509 


SAU 102355 


5651 


SAUlc0040_orf_40p 


12435 


S1M10OO0026HO3 


2510 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000026H04 


2511 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000026H04 


2511 


SAU202174 


5845 


SAU2c0412_orfJp 


12895 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqJtt) 
(protein) 


Genemarked gene 


- full length 

ORF 
Protein Seq 

ID 


S1M10000026H04 


2511 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000026H05 


2512 


SAU101907 


5574 


SAU 1 c0Q40_orf_79p 


12442 


S1M10000026H07 


2513 


SAU101806 


5546 


SAUlc0032_orf25p 


12230 


S1M10000026H07 


2513 


SAU101807 


5547 


SAU 1 c0032_orf_26p 


12231 


S1M10000026H09 


2514 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000026H09 


2514 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000026H10 


2515 


SAU102479 


5683 


SAUlc0039_orf lOlp 


12405 


S1M10000027A04 


2516 


SAU101756 


5524 


SAUlc0040 orf 82p 


12445 


S1M10000027A05 


2517 


SAU101805 


5545 


SAUlc0032 orf 24p 


12229 


S1M10000027A08 


2518 


SAU101772 


5526 


SAUlc0037_orf 34p 


12351 


S1M10000027A11 


2519 


SAU101551 


5477 


SAUlc0043 orf 67o 


12550 


S1M10000027B04 


2520 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000027B06 


2521 


SAU 100275 


5252 


SAUlc0036 orf 15d 


12314 


S1M10000027B07 


2522 


SAU 100158 


5238 






S1M10000027B08 


2523 


SAU 101807 


5547 


SAUlc0032 orf 26o 


12231 


S1MI0000027B09 


2524 


SAU 102059 


5597 


SAUlc0034 orf 51 o 


12286 


S1M10000027B11 


2525 


SAU 101265 


5407 


#N/A 


#N/A 


S1M10000027C02 


2526 


SAU1 01327 


5421 


SAUlc0044 orf 296o 


12612 


S1M10000027C04 


2527 


SAU201236 


5808 


SAU2c0409 orf lOp 


12891 


S1M10000027C05 


2528 


SAU 1021 17 


5603 


SAUlc0027 orf 6p 


12181 


S1M10000027C06 


2529 


SAU100114 


5228 


SAUIc0043 orf 225p 


12535 ! 


S1M10000027C08 


2530 


SAU101807 


5547 


SAUlc0032 orf 26d 


12231 


S1M10000027C09 


2531 


SAU101545 


5474 


SAU1c0037 orf 132n 


12348 


S1M10000027D02 


2532 


SAU 101652 


5503 


SAUlc0042 orf 123n 


12492 


S1MI0000027D02 


2532 


SAU101653 


5504 


SAUlc0042 orf I24p 


12493 


S1M10000027D03 


2533 


SAU 100300 


5253 


SAUU0040 orf 90p 


12451 


S1MI0000027D05 


2534 


SAU10I554 


5478 


SAUlc0043 orf 70d 

U+h. \mJ K VVVTTJ VJk L / vU 


12551 


SIM10000027D06 


2535 


SAU202708 


5849 


SAU2c0385 orf lo 


12855 


S1M10000027D08 


2536 


SAU100714 


5312 


SAUlc0044 orf 74d 


12635 


S1M10000027D09 


2537 


SAU203524 


5864 


SAU2c0435 orf lp 


12957 


S1M10000027D10 


2538 


SAU102283 


5634 


SAUU0006 orf lp 


12119 


S1MI0000027D11 


2539 


SAU10I996 


5584 


SAUlc0040 orf 99d 


12456 


S1M10000027E05 


2540 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000027E05 


2540 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000027E06 


2541 


SAU1 00690 


5309 




#N/A 


S1M1O0OOO27EO7 


2542 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000027E08 


2543 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000027E09 


2544 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000027E11 


2545 


SAU101551 


5477 


SAUlc0043_orf_67p 


12550 


S1M10000027F01 


2546 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000027F02 


2547 


SAU10I491 


5464 


SAU 1 c0025_orf_20p 


12165 


S1M10000027F05 


2548 


SAU100882 


5347 


SAUlc0038_orf 35p 


12374 


S1M10000027F06 


2549 


SAU100690 


5309 


#N/A 


#N/A 


S1M1O0O0O27FO8 


2550 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M1O0O0O27FO9 


2551 


SAU100858 


5341 


SAUlc0038_orf_86p 


12401 


S1M1O00O027GO3 


2552 


SAU1 01756 


5524 


SAUlc0040_orf_82p 


12445 


S1M1O0OOO27GO4 


2553 


SAU 10 1777. 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000027G05 


2554 


SAU102526 


5692 


SAUlc0045_orfJ99p 


12691 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000027G06 


2555 


SAU202708 


5849 


SAU2c0385_orf_lp 


12855 


S1M10000027G07 


2556 


SAU102265 


5629 


SAUlc0032_orf_61p 


12251 


S1M10000027G09 


2557 


SAU1 01807 


5547 


SAUlc0032_orf26p 


12231 


S1M10000027G11 


2558 


SAU102533 


5695 


#N/A 


#N/A 


S1M10000027G11 


2558 


SAU102534 


5696 


#N/A 


#N/A 


S1MI0000027H02 


2559 


SAUJ 02059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000027H04 


2560 


SAU101777 


5527 


SAUlcQ037j>rf_39p 


12352 


S1M10000027H05 


2561 


SAM 02526 


5692 


SAUlc0045_orf_299p 


12691 


S1M10000027H06 


2562 


SAU100690 


5309 


#N/A 


m/A 


S1M10000027H07 


2563- 


SAU1 00542 


5288 


SAUlc0043_orf_210p 


12532 


SIM10000027H08 


2564 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000027H09 


2565 


SAU101382 


5437 


SAUlc0022_orf_19p 


12146 


S1M10000027H10 


2566 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000027H11 


2567 


SAU102533 


5695 


#N/A 


#N/A 


S1M10000027H11 


2567 


SAU102534 


5696 


#N/A 


#n/a 


S1M10000028A02 


2568 


SAU101085 


5378 


SAUlc0034_orf42p 


12284 


S1M10000028A02 


2568 


SAU101086 


5379 


SAUlc0034j)rf_43p 


12285 


S1M10000028A04 


2569 


SAUI01028 


5370 


SAUlc0043_orf7p 


12552 


S1M10000028A06 


2570 


SAU1 00478 


5277 


SAUlc0044_orf_265p 


12605 


S1M10000028A06 


2570 


SAU100996 


5366 


SAUlc0044_orf.266p 


12606 


S1M10000028A08 


2571 


SAU102054 


5596 


SAUlc0039_orf74p 


12417 


S1M10000028B01 


2572 


SAU101085 


5378 


SAUlc0034_orf42p 


12284 


S1M10000028B01 


2572 


SAU101086 


5379 


SAUld)034_orf43p 


12285 


S1M10000028B02 


2573 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000028B02 


2573 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


SIM10000028B03 


2574 


SAU100887 


5350 


SAUIc0018_orf_15p 


12138 


StM10000028B04 


2575 


SAU102764 


5734 


SAUlc0044_orf_56p 


12625 


S1M100O0028B05 


2576 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 i 


S1MJ0000028B06 


2577 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


S1M10000028B08 


2578 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SIMI00O0028B09 


2579 


SAUI00158 


5238 


SAUIc0040_orf_80p 


12443 


S1M10000028C02 


2580 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


S1M10000028C04 


2581 


SAU101381 


5436 


SAUlc0022_orfJ8p 


12145 


S1M10000028C05 


2582 


SAU100313 


5259 


SAUlc0045_prfJ53p 


12661 


S1M10000028C05 


2582 


SAU100359 


5264 


SAUlc0032_orf_35p 


12239 


S1M10000028C05 


2582 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


S1M10000028C06 


2583 


SAU103226 


5768 


SAUlc0045_orf_95p 


12713 


S1M1O0O0O28CO8 


2584 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000028D03 


2585 


SAU301898 


5904 


SAU3cl079_orfJp 


13057 


S1M10000028D04 


2586 


SAU101381 


5436 


SAUlc0022_orf_18p 


12145 


S1M10000028D06 


2587 


SAU200006 


5770 


SAU2c0157_orfJp 


12723 


S1M10000028D07 


2588 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000028D08 


2589 


SAU100858 


5341 


SAUlc0038_orf86p 


12401 


S1M10000028D09 


2590 


SAUI00I58 


5238 


SAUlc0040_orf80p 


12443 


S1M10000028E01 


2591 


SAU 100062 


5225 


SAUlc0035_orf_98p . 


12309 


S1M10000028E01 


2591 


SAU100231 


5245 


#N/A 


#N/A 


S1MJ0000028E03 


2592 


SAU 1 00770 


5324 


#N/A 


#N/A 


S1M10000028E08 


2593 


SAU101865 


5563 


SAUlc0036_orf_20p 


12318 
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Clone 
SeqED 


PathoSeq Locus 


Gene SeqID . 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M1000O028F01 


2594 


SAU 101085 


5378 


SAU 1 c0034_orf_42p 


12284 


S1M10000028F01 


2594 


SAU101086 


5379 


SAU 1 c0034_orf_43p 


12285 


S1M10000028F03 


2595 


SAU 1004 14 


5270 


SAU 1 c0022_orf_24p 


12148 


S1M10000028F04 


2596 


SAU 100301 


5254 


S AU 1 cO 040__orf_9 1 p 


12452 


S1M100OOO28F04 


2596 


SAU100302 


5255 


SAUlc0040_orf_92p 


12453 


S1M10000028F05 


2597 


SAU100301 


5254 


SAU 1 c004Q_orf_9 1 p 


12452 


S1M10000028F05 


2597 


SAU100302 


5255 


S AU1 cOQ40_orf_92p 


12453 


S1M10000028F06 


2598 


SAU100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000028F06 


2598 


SAU202756 


5852 


SAU2c0470j>rf_lp 


13027 


S1M10000028F07 


2599 


SAU101006 


5367 


SAUlc0028_orf59p 


12190 


S1M10000028G01 


2600 


SAU102554 


5699 


SAU lcO045_orf209p 


12673 


S1M10000028G02 


2601 


SAU201236 


5808 


S AU2c0409_orf_l Op 


12891 


S1M10000028G02 


2601 


SAU300338 


5871 


#N/A 


#N/A . 


S1M10000028G03 


2602 


SAU101231 


5399 


SAUlc0035_orf6p 


12303 


S1M10000028G04 


2603 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000028G04 


2603 


SAU301620 


5899 • . 


SAU3cl478_orf2p 


13140 


SIM10000028G05 


2604 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000028G06 


2605 


SAU 101 865 


5563 


SAU lc0036_orf_20p 


12318 


S1M10000028G08 


2606 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S1M10000028G08 


2606 


SAU301275 


5892 


SAU3cl365_orf_2p 


13103 


S1M10000028H03 


2607 


SAU1018I5 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000028H04 


2608 


SAU 103038 


5757 


#N/A 


#N/A 


SIM10000028H05 


2609 


SAU 101 869 


5566 


SAUlc0036_orf24p 


12321 


SIM10000029A02 


2610 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 


SIM10000029A04 


2611 


SAU100489 


5278 


SAUlc0044_orf_133p 


12566 


S1M10000029A04 


2611 


SAU100557 


5291 


SAUlc0044_orf_132p 


12565 


S1M10000029A09 


2612 


SAU 101 495 


5467 


SAUlc0037_orf_65p 


12360 


SIM10000029A10 


2613 


SAU 100414 


5270 


SAUlc0022j>rf_24p 


12148 


SIM10000029A11 


2614 


SAU 101 868 


5565 


SAUlc0036_orf23p 


12320 


SIM10000029A12 


2615 


SAU 100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M10000029B02 


2616 


SAU200928 


5798 


SAU2c0365_prf_5p 


12815 


S1M10000029B03 


2617 


SAU201225 


5807 


SAU2c0412_orf_5p 


12896 


SIM10000029B04 


2618 


SAU201621 


5828 


SAU2c0437j>rf4p 


12966 


S1M10000029B05 


2619 


SAU100355 


5263 


SAUlc0023_orf_6p 


12155 


SIM10000029B06 


2620 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000029B08 


2621 


SAU101360 


5431 


SAU 1 c0044_orf_ 1 09p 


12555 


S1M10000029B10 


2622 


SAU101891 


5571 


SAU 1 c6034_orf_30p 


12281 


SIM10000029C02 


2623 


SAU101271 


5411 


SAU 1 c0037_orf90p 


12366 


S1M10000029C03 


2624 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10OO0029C05 


2625 


SAU200928 


5798 


SAU2c0365_prf5p 


12815 


S1M10000029C07 


2626 


SAU 102222 


5613 


SAU 1 c0043_orf_12p 


12511 


S1M10000029C09 


2627 


SAU 101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M1000QQ29C1Q 


2628 


n iiTi g\i one 

SAU 101995 


5583 


bAU lc0040_orr_yop 


12455 


SJM10000029C12 


2629 


SAU100859 


5342 


SAUlc0038_orf87p 


12402 


S1M10000029D02 


2630 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000029D05 


2631 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000029D09 


2632 


SAU101495 


5467 


SAUlc0037_orf_65p * 


12360 


S1M10000029D10 


2633 


SAU 101 891 


5571 


SAUlc0034_.orf.30p 


12281 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

TTV 
UJ 


S1M10000029D12 


2634 


SAU100056 


5223 


SAUlc0044_orf_176p 


12577 


S1M10000029E02 


2635 


SAU 101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000029E05 


2636 


SAU100522 


5284 


SAUlc0044_orf_249p 


12599 


S1M10000029E10 


2637 


SAU101271 


5411 


SAUlc0037_prf_90p 


12366 


S1M10000029E11 


2638 


SAU1 01271 


5411 


SAUlc0037_orf90p 


12366 


SIM10000029F01 


2639 


SAU1 01803 


5543 


SAUlc0032_orf_23p 


12228 


S1M10000029F01 


2639 


SAU101804 


5544 


#N/A 


#N/A 


SIM10000029F02 


2640 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000029F02 


2640 


SAU1 01286 


5413 


SAUlcO034_orf_67p 


12292 


SIM10000029F04 


2641 


SAU1 02639 


5724 


#N/A 


#N/A 


S1M10000029F09 


2642 


SAU1 00793 


5329 


SAUlc0028_prf_52p 


12188 


S1M10000029F09 


2642 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000029F1O 


2643 


SAU 102621 


5719 


SAUlc0041_orf_63p 


12480 


S1M10000029F11 


2644 


SAU 102883 


5741 


SAU 1 c0045_orf_38p 


12702 


S1M10000029FI2 


2645 


SAU 102603 


5709 


SAUlc004I_orf_48p 


12469 


S1M10000029F12 


2645 


SAU1 02609 


5713 


SAUlc0041_orf_52p 


12473 


S1M10000029G01 


2646 


SAU101752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10O00029GO2 


2647 


SAU101622 


5496 


SAUlc0040_orf_27p 


12430 


S1M10000029G03 


2648 


SAU201571 


5824 


SAU2c0447_orf_l7p 


12997 


S1M10OO0029GO5 


2649 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10000029G07 


2650 


SAU1 01622 


5496 


SAUlc0040_prf_27p 


12430 


S1M10000029G08 


2651 


SAU 10 1365 


5432 


SAUlc0044_orf_112p 


12556 


S1M10000029G12 


2652 


SAU 101270 


5410 


SAUtcO037_j>rf_89p 


12365 


S1M10000029H01 


2653 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000029H05 


2654 


SAU1026I3 


5715 


SAUlcO041_orf_55p 


12475 


S1M10000029H06 


2655 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000029H08 


2656 


SAU1 01271 


5411 


SAU 1 c0037_orf90p 


12366 


SIM10000029H09 


2657 


SAU101365 


5432 


SAUlc0044_prf_112p 


12556 


S1M10000029H10 


2658 


SAU1 01271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000030A02 


2659 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


SIM10000030A05 


2660 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


SIM10000030A09 


2661 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M100O0O3OA10 


2662 


SAU101092 


5381 


SAUlc0028_orf_9p 


12192 


S1M10000030A10 


2662 


SAU202882 


5855 


SAU2c0381_orf3p 


12848 


S1M10000030A11 


2663 


SAU100414 


5270 


SAUlc0022j>rf_24p 


12148 


S1M10000030B02 


2664 


SAU1 01573 


5485 


SAUlcO044_orf_212p 


12587 


S1M10000030B05 


2665 


SAU 100275 


5252 


SAUlc0036_orf_15p 


12314 


SJM10000030B07 


2666 


SAU101180 


5389 


SAUlc0045_orf_126p 


12656 


S1M10000030B09 


2667 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1M10000030C02 


2668 


SAU102531 


5694 


SAUlcO045__orf_186p 


12667 


S1M1OOO0O3OCO3 


2669 


SAU 102629 


5720 


SAUlc0041_orf71p 


12481 


S1M10000030C04 


2670 


SAU101999 


5585 


SAUlc0040_orM01p 


12423 


SIM1OOO0O3OCO5 


2671 


SAU101999 


5585 


SAUlc0040_orf_101p 


12423 


SIM10000030C08 


2672 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000030C09 


2673 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000O3OC1O 


2674 


SAU301592 


5898 


SAU3cl467_orf_2p 


13137 


S1M10000030C12 


2675 


SAU100961 


5360 


SAUlc0044_orf_83p 


12638 


S1M10000030C12 


2675 


SAUI00962 


5361 


SAUlc0044_orf_84p 


12639 
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Clone name 


SeqID 


PathoSeq Locus 


i>ene oeqiu 
(protein) 


Genemarked gene 


Full lann+l. 

mil length 

ORF 
Protein Seq 
ID 


b I M 1 00UU03UDU 1 


2o Jo 


O A T 11 A 1 ACkC 

bAU 1U 1495 


346/ 


bAU lcOU37_ort_o5p 


1 Tl/'A 

12360 


ciXifi a aaaai nnni 

SlMl 000003 OD02 


2677 


bAU 1U 1573 


5483 


OAIH^AA/IA C ti a_ 

bAU lC0U44_Ort_21 2p 


12587 


S J Ml 0000030D03 


2678 


OATH AA71 1 

SAU 100731 


5313 


O A I 11 — AA/I A f* ico—. 

bAU 1 cU044_orl_252p 


12601 


S1M10000030D05 


2679 


OATH A<y>AA 

bAU 102222 


5613 


bAU 1 CU043_ori__i 2p 


1251 1 


flit 11 AA/\AA^ f\T°\f\f 

SlMl 000003 OD06 


2680 


OATH A*>^ f\f% 

SAU 102392 


5658 


SAU 1 c0033_orf_40p 


12270 


S1M10000030D06 


2680 


OAT MA 1 C A 1 

SAU201541 


5822 


SAU2c043 l_orr_14p 


12942 


SlMl 000003 OD07 


2681 


Ci A TT1 AttAA 

SAU 102392 


5658 


OATH AA1 "* C j|A_ 

SAU lc0O33_Ort_40p 


12270 


S1M10000030D07 


2681 


OAT A 1 f i I 

SAU201541 


5822 


A 1 TIA.AJO 1 **» «1_ 

SAU2c043 l_orr_l4p 


12942 


SlMl 000003 OD09 


2682 


SAU1 01271 


fiii 
5411 


C*lt1«AA11 r> OA— 

SAUlc0037_orf_90p 


12366 


S1M10000030D10 


2683 


rt IT T 1 AA^ 1 •> 

SAU100313 


5259 


OATH AAif r> a » n 

SAU 1 c0045_orf_l 53p 


12661 


SlMl 000003 ODIO 


2683 


SAU 1003 59 


5264 


O A TTI AA^ A ^ 

SAU 1 c003 2_orf_35p 


12239 


S1M10000030DH 


2684 


SAU100414 


5270 


n A T T 4 AAAA O A J 

SAU 1 c0022_orf_24p 


12148 


S1M10000030E02 


2685 


SAU 100731 


5313 


SAU 1 c0044_orf_252p 


12601 


S1M10000030E06 


2686 


SAU 102909 


5743 


SAU 1 c003 6_orfJ 6p 


12315 


SI Ml 000003 OE07 


2687 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000030EH 


2688 


SAU101790 


5531 


SAU 1 c0032_orf_l 1 p 


12215 


S1M10000030E12 


2689 


SAU 1003 00 


5253 


SAU1 c0040_orf_90p 


12451 


SIM10000030F01 


2690 


n A r 11 AAHA 4 

SAU 100731 


5313 


SAU l c0044_orf 252p 


12601 


SIMI0000030F07 


2691 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000030F08 


2692 


SAU 10 1800 


5540 


OAT 11 A? 

SAU 1 c0032_orf20p 


12225 


SIM10000030F08 


2692 


O AT 11 At CIA1 

SAU101801 


5541 


#N/A 


#N/A 


S1M10000030F09 


2693 


SAU 10 1266 


5408 


SAU I c0042_orfj J 7p 


12490 


S1M10000030F10 


2694 


fl A Til AA 4 ^1 

SAU 102453 


5677 


n 1 Til f\l\ A If C 1 n 

SAU 1 c0045_orfj 9p 


12669 


S1M10000030G03 


2695 


et A T 11 A1 1 f /« 

SAU 101752 


5522 


OATH .AA1 A C tiC 

SAU 1 c0040_orf_85p 


12447 


S1M10000030G05 


2696 


SAU 102246 


5619 


O a T 1 1 ^ AA 4 1 a7 ^ f\ 

SAU 1 c0043_orf_30p 


12542 


SIM10000030G05 


2696 


SAU 102247 


5620 


SAU 1 c0043__orf_3 lp 


12543 


S1M10000030G07 


2697 


SAU 102602 


5708 


A 1 I T4 A r* 

SAU 1 c0032_orf_5p 


12249 


SIM10000030G08 


2698 


#-i A T t1 AAf J /* 

SAU 100546 


5289 


O a Til r\/"vi 

SAU 1 c0032_orf_2p 


12235 


S1M10000030G09 


2699 


SAU101752 


5522 


SAU I c0040_orf_85p 


12447 


O l A 1 AAAAA^ A^> 1 /\ 

SlMl 000003 0G 10 


2700 


SAU 102453 


5677 


O A ¥ 1 1 _ AA A e c m . 

SAU 1 c0045_orf_J 9p 


12669 


S1M10000030G11 


2701 


CI 1TT1A1 fflA 

SAU101529 


5471 


SAUlc0043_orf_39p 


12544 


S1M10000030G12 


2702 


OAT T** All AT 

SAU201197 


5806 


O A I1A.A1AA C A 

SAU2c0429_orf_2p 


12938 


S1M10000030H01 


2703 


OH IAAAAAO 

SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SlMl 000003 OH02 


2704 


OAT f>AA1 A*> 

SAU20O392 


5780 


SAU2c0298_orl__3p 


12755 


oil ii aaaaa^ niim 

S1M10000030H03 


2705 


OAT It AO 1 iCO 

bAU 102162 


5o0y 


O A t ii „ A A A 1 f A»i_ 

bAU 1 C004 l_ort_27p 


12462 


nil ii AftrtArtl nriAC 

SlMl 000003 UH05 


A7ft£ 

2706 


OATH AOT OA 

bAU 102350 


3034 


OATH nAAl T — _£* aa_ 

b A U 1 C003 3__orr_2Vp 


12265 


oil ii AAAAA1 ATJTA*7 

b 1 M 1 0000U30HU / 


2707 


OAT Tl AA1 1^ 

bAU 100123 


ill "2 A 

323U 


bAU l cuU43_ort__i ©yp 


1 *X*T^ 


P < i #1 AArtAAIAtIA'7 

SlMl 0000030H07 


2707 


OATH AOAA 1 

bAUIU2UUl 


33 oo 


C ATIIaAAHA iaa 

bAU l CW40_0rT_1 02p 


1 OA 1/* 

12424 


C t X if 1 AAAAAT ATJf A*7 
blMl 0000U J UHU / 


27U/ 


Q AT 11 All <Q 


j A32 


C A 1 1 1 /*A A/I < rt».F 1A/t« 

bAU 1 CUU45^_0ri__2U4p 


1 A£AA 

12o7U 


nil ii A AAAA1 ATI AT 

SIM10000030H07 


2707 


oat ioai on 
bAU201o2/ 


5837 


C A T HaA/IiIA — _>A7 ai_ 

b AU2CU44y_ort_2 1 p 


1 1AAA 


n ■ i ii AAAAA1 AIIAQ 

SlMl 000003 DH09 


2708 


oat ii hfxciCA 
bAU J 00*04 


3363 


O A T 11 s.AAA A ~ —f D£« 

b A U 1 cU044_orr__8op 


12641 


Ollil AAAAA1 1 A AO 

SlMl 000003 1 A03 


2709 


OAT 11 f\f\QA£. 

bAU 100 j 4o 


caoa 
52oy 


bAU 1 cU03 2__ort_2p 


12235 


C 1 \A\ AAAAA1 1 A Aft 

o 1 M 1 UUUUU j 1 AUo 


z/ lu 




33U1 


oau i cuuzy__on_i zp 




S1M10000031A10 


2711 


SAU1 02242 


5618 


SAUlc0043_orf_26p 


12540 


SlMl 000003 1B01 


2712 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000031B02 


2713 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


SlMl 000003 1B04 


2714 


SAU200928 


5798 


SAU2c0365__orf.5p 


12815 


S1M10000031B11 


2715 


SAU1 01262 


5406 


SAUlc0042_orfJ13p 


12488 
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Clone name 


Clone 
SeqW 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000031B12 


2716 


SAU101360 


5431 


SAUlc0044.orf.109p 


12555 


S1M10000031C04 


2717 


SAU100062 


5225 


SAUlc0035_orf_98p 


12309 


S1M10000031C04 


2717 


SAU100231 


5245 


#N/A 


#N/A 


S1M1Q000031C07 


2718 


SAU102059 


5597 


SAUlc0034.orf.51p 


12286 


S1M10000031C09 


2719 


SAU1021 17 


5603 


SAUlc0027_orf.6p 


12181 


S1M10000031C11 


2720 


SAU102935 


5745 


#N/A 


m/A 


S1M10000031D06 


2721 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000031D07 


2722 


SAU101543 


5473 


SAUlc0037.orf.130p 


12346 


S1M10000031D08 


2723 


SAU101891 


5571 


SAUlc0034.orf.30p 


12281 


S1M10O00O31DO9 


2724 


SAU102453 


. 5677 


SAUlc0045.orf.19p 


12669 


SIM10000031E02 


2725 


SAU101350 


5429 


SAUlc0042.orf.109p 


12487 


S1M10000031E03 


2726 


SAU101267 


5409 


SAUld)037_orf_86p 


12364 


S1M10000031E03 


2726 


SAU30O719 


5876 


SAU3cll08_orf_3p 


13059 


S1M10000031E04 


2727 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000031E07 


2728 


SAU102449 


5674 


SAUlc0045.orf.22p 


12677 


S1M10000031E08 


2729 


SAU100158 


5238 


SAUlc0040.orf.80p 


12443 


S1MJ0000031E10 


2730 


SAU102433 


5668 


SAUlc0045.orf.37p 


12701 


SIM10000031E12 


2731 


SAU101400 


5444 


SAUlc0036.orf.35p 


12326 


SIMI0000031F02 


2732 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


SIM10000031F02 


2732 


SAU101801 • 


5541 


#N/A 


#N/A 


S1M1O00O031F03 


2733 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000031F04 


2734 


SAU101571 


5483 


SAUlc0044_orf.210p 


12585 


S1M10000031F04 


2734 


SAU101572 


5484 


SAUlc0044.orf.211p 


12586 


S1M10000031F05 


2735 


SAU101907 


5574 


SAUlc0040.orf.79p 


12442 


S1M10000031F08 


2736 


SAU101869 


5566 


SAUlc0036.orf.24p 


12321 


S1M10000031F10 


2737 


SAU102593 


5704 


SAUlc0041.orf.39p 


12463 


S1M10000031F11 


2738 


SAUI02469 


5679 


SAUlc0026.orf.25p 


12172 


S1M10000031F12 


2739 


SAU102593 


5704 


SAUlc0041.orf.39p 


12463 


S1M10000031G02 


2740 


SAU101797 


5537 


SAUlc0032.orf.17p 


12221 


S1M100O0031GO3 


2741 


SAU101679 


5509 


SAUlc0044.orf.222p 


12593 


S1M10000031G04 


2742 


SAU103198 


5766 


#N/A 


#N/A 


S1M10000031G06 


2743 


SAU101907 


5574 


SAUlc0040.orf.79p 


12442 


S1M10000031G09 


2744 


SAU201571 


5824 


SAU2c0447.orf.17p 


12997 


S1M10000031G10 


2745 


SAU100077 


5226 


SAUlc0043.orf.178p 


12520 


S1M10000031G11 


2746 


SAU100118 


5229 


SAUlc0015.orf.13p 


12125 


S1M10000031H01 


2747 


SAU103144 


5761 


SAUlc0045.orf.15p 


12663 


S1M10000031H02 


2748 


SAU100886 


5349 


SAUlc0018.orf.16p 


12139 


SIM10000031H06 


2749 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000031H09 


2750 


SAU201743 


5831 


#N/A 


#N/A 


S1M10000031H11 


2751 


SAU100077 


5226 


SAUlc0043.orf.178p 


12520 


S1M10000032A03 


2752 


SAU202039 


5843 


SAU2c0452.orf.20p 


13009 


S1M10000032A05 


2753 


SAU1 00275 


5252 


SAUlc0036_orfJ5p 


12314 


S1M10000032A06 


2754 


SAU100610 


5298 


SAUlc0034.orf.7lp 


12294 


S1M10000032A07 


2755 


SAU102059 


5597 


SAUlc0034.orf.51p 


12286 


S1M10000032A08 


2756 


SAU102142 


5606 


SAUlc0041.orf.13p 


12457 


S1M10000032A08 


2756 


SAU102143 


5607 


SAUlc0041.orf.14p 


12458 


S1M10000032A10 


2757 


SAU101777 


5527 


SAUlc0037.orf.39p 


12352 


S1M10000032B01 


2758 


SAU301898 


5904 


SAU3cl079_orf.lp 


13057 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Oene aeqJLD 
(protein) 


Genemarkcd gene 


lull length 

ORF 
Protein Seq 
ID 


S1M10000032B05 


2759 


O ATT1 £ ft** 

SAU 102607 


5712 


S AU1 c004 l_orf_5 lp 


12472 


S1M10000032B05 


2759 


OAT T1 t\*\ f\ A A 

SAU 102944 


5749 


OATH AAi 1 r* A *1 

SAU 1 c004 l_orf_47p 


12468 


S1M10000032B07 


2760 


« a in t\i\ t en 

SAU100157 


5237 


CI ATT1 .AA/IA _/> ol 

SAU 1 c0040_orf_8 1 p 


12444 


S1M10000032B08 


2761 


SAU 1001 75 


5240 


OATH i\f\ A A /» t%/\A 

SAU1 c0044_orf_204p 


12582 


S1M10000032BH 


2762 


OAT T •* i\e\.r\ A A 

SAU 100944 


5357 


SAU1 c0042_j>rf_5p 


12505 


SIM10000032B12 


2763 


O A V J -4) AA « i 

SAU1021 17 


5603 


SAU1 c0027j>rf6p 


12181 


S1M10000032C01 


2764 


SAU 101 907 


5574 


SAU1 c0040_orf_79p 


12442 


S1M10000032C03 


2765 


SAU1 02241 


5617 


'O ATY« /\/\ A "% i* y% ^ 

SAU1 c0043_orf_25p 


12539 


S1M10000032C04 


2766 


SAU102241 


5617 


OAT ri AAiA & /^A 9 

SAU1 c0043_orf_25p 


12539 ! 


S1M10000032C05 


2767 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000032C09 


2768 


SAU101907 


5574 


S AU1 c0040__orf_79p 


12442 


S1M10000032C10 


2769 


SAU201615 


5826 


SAU2c0440_orf_l Op 


12972 


S1M10000032CH 


2770 


SAU102863 


5737 


#N/A 


#N/A 


S1M10000032C12 


2771 


SAU102863 


5737 


#N/A 


#N/A 


S1M10000032D03 


2772 


SAU100613 


5299 


S AU 1 cOO 1 5_orf_ 1 4p 


12126 


SIM10000032D06 


2773 


SAU101652 


5503 


SAU 1 c0042_orf_l 23p 


12492 


S1M10000032D07 


2774 


SAU200468 


5781 


SAU2c0429_orf_l 9p 


12937 


S1M10000032D09 


2775 


SAU100128 


5231 


#N/A 


#N/A 


S1M1O0OO032DO9 


2775 


SAU101549 


5476 


SAU 1 c0043_orf_64p 


12549 


S1M10000032D09 


2775 


SAU101576 


5488 


SAU1 c0044_orf_l 05p 


12554 


S1M10000032DH 


2776 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000032DH 


2776 


SAU101549 


5476 


SAU1 c0043_orf_64p 


12549 


SIM10000032DH 


2776 


SAU101576 


5488 


SAU1 c0044_orfj 05p 


12554 


S1M10000032E02 


2777 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000032E03 


2778 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000032E04 


2779 


SAU201197 


5806 


SAU2c0429_orf2p 


12938 


S1M10000032E06 


2780 


SAU101543 


5473 


SAU lc0037__orf_l 30p 


12346 


S1M10000032E08 


2781 


SAU 102281 


5633 


SAUlc0038_orf_4p 


12384 


S1M10000032E09 


2782 


SAU 100521 


5283 


SAU 1 c0044_orf_250p 


12600 


S1M10000032E10 


2783 


SAU 101 868 


5565 


S AU1 c0036_orf_23p 


12320 


S1M10000032EH 


2784 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000032E12 


2785 


SAU101999 


5585 


SAU 1 c0040_orf_l 0 1 p 


12423 


S1M10000032F01 


2786 


SAU 102001 


5586 


SAU 1 c0040_orf_l 02p 


12424 


S1M10000032F01 


2786 


SAU 102002 


5587 


O A T T * AAi A r» f /\*% 

SAU 1 c0040_orf_ 1 03p 


12425 


S1M10000032F04 


2787 


SAU101271 


5411 


SAU I c003 7_orf_90p 


12366 


S1M10000032F05 


2788 


SAU101339 


5422 


SAU 1 c003 8_orf_8 1 p 


12399 


S1M10000032F10 


2789 


n i i ti Art C C* C 

SAU 1025 85 


5703 


O A 1 T 1 _/\/\ A A C IDA 

SAU 1 c0044_orf_289p 


12611 


S1M10000032F10 


2789 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000032FU 


2790 


SAU101189 


5392 


SAU 1 c0033_orf_25p 


12264 


S1M10000032F12 


2791 


OAT 11 AAA^ A 

SAU 100964 


5363 


A A IT1 f\F\ A A ^ €% S 

SAU 1 c0044_orf_86p 


12641 


S1M10000032G02 


2792 


SAU 1007 10 


5311 


O A W f 1 AA -f* ^ a 

SAU 1 c0043_orf_54p 


12546 


S1M10000032G02 


2792 


Oat fAAA/^n 

SAU2O0628 


5788 


O A Y lo *> J f A 

SAU2c0334_orf_4p 


12790 


cu4i aaaaaio/'ias 


ZWJ 


CAT T 1 AAQ 1 ^ 




oAU lcuujo^ori^zyp 




S1M10000032G04 


2794 


SAU101904 


5573 


SAUlc0044j>rf36p 


12617 


S1M10O00032GO6 


2795 


SAU101509 


5469 


SAUlc0039_orf_81p 


12418 


S1M10000032G08 


2796 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000032G10 


2797 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10O00O32G12 


2798 


SAU 101 084 


5377 


SAUlc0034_orf41p 


12283 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

TTfc 

JLU 


S1M10000032H01 


2799 


SAU101445 


5452 


SAUlc0O38j>rf_47p 


12382 


S1M10000032H01 


2799 


SAU101446 


5453 


SAUlc0038_orf_48p 


12383 


S1M10000032H04 

A A ▼ A A WW WWW*/ -**A IV t 


2800 


SAU101868 


5565 


SAUlc0036_orf23p 


12320 


S1M10000032HO7 


2801 


SAU1 01797 


5537 


SAUlc0032_orf_17p 


12221 


S1M10000032H07 


2801 


SAU101798 


5538 


SAUlc0032__orf_J8p 


12222 


S1MI0000032H09 


2802 


SAU101907 


5574 


SAUlc0040_orf.79p 


12442. 


S1M10000032H11 


2803 


SAU202174 


5845 


SAU2c0412_orf 3p 


12895 


SIM1O0O0032H11 


2803 


SAU301 148 


5888 


#N/A 


#N/A 


S 1 Ml 0000033 A02 

O A IVl 1 UUvUvJJAu4i 


2804 


SAU201775 


5835 


SAU2c0446_orf4p . 


12996 


S1M1 0000033 A02 


2804 


SAU301080 


5885 


SAU3cl287 orfjp 


13083 


S 1 M 1 0000033 A07 

o 1 IVl 1 UVAIUwJJAu / 


2805 


SAU200949 


5800 


SAU2c0380_orf lip 


12846 


S 1 Ml 0000033 AOS 


2806 


SAU101231 


5399 


SAUlc0035_orf_6p 


12303 


S1M10000033A10 


2807 


SAU202039 


5843 


SAU2c0452 orf 20p 


13009 


ciA/ii 0000033B02 


2808 


SAU101808 


5548 


SAUlc0032 orf 27p 


12232 


S 1 M 1 0000033B07 

O 1 AVI 1 UuvuUJJiJl/ / 


2809 


SAU 102044 


5593 


SAU1 c0039_orf_65p 


12414 


S1M1OOOO033B08 


2810 


SAU101868 


5565 


SAUlc0036_orf 23p 


12320 


S1M1OOO0O33B1 1 

O 1 IVl I UUvUUJ JD1 i 


2811 


SAU 100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000033B11 

O 1 IVl 1 UUVUUJJU' & 


2811 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000033B12 


2812 


SAU101104 


5382 


SAUlc0029_orf_20p 


12195 


S1M10000033B12 


2812 


SAU 103010 


5753 


SAUlc0029j>rf_19p 


12194 


S1M10000033C04 


2813 


SAU1 02933 


5744 


SAU 1 c0039_orf_62p 


12412 


S 1 Ml O0O0033D0O 


2814 


SAU 102333 


5644 


SAU 1 c0045_orf_l 43p 


12657 


<51 M 1 000003 3D03 


2815 


SAU1 01752 


5522 


SAUlc0040 orf 85p 


12447 


S1M10000033D04 


2816 


SAU 100745 


5319 


SAUlc0044_orf 233p 


12596 


1 M 1 OOOO033DO5 


2817 


SAU 100301 


5254 


SAU1 c0040_orf_91 p 


12452 


S1M1 000003 3 D06 


2818 


SAU102113 


5601 


SAUlc0027_orf 2p 


12178 


S1M10O0O033D1O 


2819 


SAU 1008 13 


5334 


SAUlc0036 orf 29p 


12322 


S1M1OOO0033D12 


2820 


SAU101360 


5431 


SAUlc0044_orf 109p 


12555 


C1M10000033F04 


2821 


SAU102318 

Oik ^/ A UirfJ A W 


5643 


SAUlc0045 orf 60o 


12707 


S1M1 OOOO033E1O 


2822 


SAU 1001 62 

iJii V— ' 4 VW A V*-> 


5239 


SAUlc0044_orf 206p 


12583 


S1M10000033E12 

O liVll UvuvvJ JJjlfa 


2823 


SAU 1 00770 


5324 


#N/A 


#N/A 


SJ Ml 00OO033F02 


2824 


SAU101724 


5514 


SAUlc0016_orf9p 


12136 


Si Ml 000003 3F03 

O 1 IVl 1 VvUVUJ -Jl V J 


2825 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000033F06 


2826 


SAU1 02449 


5674 


SAU1 c0045_orf_22p 


12677 


SI Ml 000003 3F07 


2827 


SAU 102044 


5593 


SAUlcO039_orf_65p 


12414 


S1M10000033F09 


2828 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000033F1 1 


2829 


SAU100689 


5308 


SAUlc0036_orf_2p 


12323 


S1M10OO0033GO5 


2830 


SAU101904 


5573 


SAUlc0044_orf_36p 


12617 


S1M10000033G07 


2831 


SAU101824 


5554 


SAUlc0038_orf26p 


12371 


S1M10000033G09 


2832 


SAU102380 


5654 


SAUlc0033_orf_29p 


12265 


S1M10000033G10 


2833 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M1OOO0033G1O 

O A 1V4> J WWW V-/ V# 4 W 


2833 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000033G11 


2834 


SAU 101968 


5581 


SAUlc0028_orf.43p 


12187 


S1M10000033G12 


2835 


SAU100300 


5253 


SAUlc0040 - orf_90p 


12451 


S1M10000033H01 


2836 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000033H02 


2837 


SAU101907 


5574 


SAUlcCWO^orf^Pp 


12442 


S1M10OOO033H03 


2838 


SAU101833 


5555 


SAUlc0038_orf.34p j 


12373 


S1M10000033H07 


2839 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 
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S1M10000033H08 


2840 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000033H09 


2841 


SAU100710 


5311 


SAUlc0043_orf_54p 


12546 


S1M10000033H10 


2842 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000033H11 


2843 


SAU102453 


5677 


SAUlc0045_orf_19p 


12669 


S1M10000034A02 


2844 


SAU101197 


5393 


SAUlcQ035_orf_60p 


12300 


S1M10000034A03 


2845 


SAU102939 


5747 


#N/A 


#N/A 


SIM10000034A04 


2846 


SAU102578 


5701 


SAUlc0039_orf61p 


12411 


S1M10000034A05 


2847 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M10000034A08 


2848 


SAU101020 


5368 


SAUlc0(M5_orf_86p 


12710 


S1M10000034A09 


2849 


SAU100773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000034A11 


2850 


SAU102389 


5656 


SAUlc0033_orf_36p 


12268 


S1M10000034A12 


2851 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1MI0000034B03 


2852 


SAU10I907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000034B05 


2853 


SAU101630 


5498 


SAUlc0039_orf_4p 


12410 


S1M10000034B06 


2854 


SAU102607 


5712 


SAUlc0041_orf_51p 


12472 


S1M1OO0O034BO6 


2854 


SAU102944 


5749 


SAUlc0041_orf_47p 


12468 


S1M10O00034BO7 


2855 


SAU 100077 


5226 


SAUlc0043_orf_178p 


12520 


S1M10000034B08 


2856 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S1M10000034B09 


2857 


SAU1 01909 


5575 


SAUlc0040_orf_77p 


12441 


S1M10000034B10 


2858 


SAU101882 


5569 


SAUlc0025_orfJ5p 


12163 


S1M10000034B12 


2859 


SAU200593 


5786 


SAU2c0327_orf_lp 


12784 


S1M10000034C02 


2860 


SAU100557 


5291 


SAUlc0044_orf__l32p 


12565 


S1M10000034C06 


2861 


SAU200157 


5776 


#N/A 


#N/A 


S1M10000034C07 


2862 


SAU101343 


5425 


SAUlc0044_orf_40p 


12619 


S1M10000034C09 


2863 


SAU102281 


5633 


SAUlc0038_orf_4p 


12384 


S1M10000034C12 


2864 


SAU100859 


5342 


SAUlc0038_orf_87p 


12402 


S1M10000034D01 


2865 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000034D05 


2866 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000034D06 


2867 


SAU200157 


5776 


#N/A 


#N/A 


S1M10000034D07 


2868 


SAU100745 


5319 


SAUlc0044_orf_233p 


12596 


S1M10000034D08 


2869 


SAU102284 


5635 


SAUlc0038j>rf_5p 


12389 


S1M10000034D08 


2869 


SAU201469 


r 5816 


SAU2c0438_orf_6p 


12967 


S1M10000034D10 


2870 


SAU 102474 


5681 


SAUlc0026_prf_31p 


12174 


S1M10000034D11 


2871 


SAU101881 


5568 


SAUlc0025_orf_14p 


12162 


S1M10000034D12 


2872 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000034E01 


2873 


SAU102433 


5668 


SAUlc0045_orf_37p 


12701 


SIM10000034E02 


2874 


SAU100557 


5291 


SAUlc0044_orfJ32p 


12565 


S1M10000034E04 


2875 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000034E05 


2876 


SAU1 00738 


5317 


SAUlc0044_orf_52p 


12624 


S1M10000034E06 


2877 


SAU1 00347 


5262 


SAUlc0036_orf_56p 


12334 


S1M10000034E06 


2877 


SAU100443 


5274 


SAUlc0036_orf_55p 


12333 


S1M10000034E07 


2878 


SAU100617 


5300 


SAUlc0035_orfJ02p 


12295 


SIM10000034E10 


2879 


SAU 102401 


5661 


SAUlc0030_orf4p 


12209 


S1M10000034E11 


2880 


SAU101881 


5568 


SAUlc0025_orM4p 


12162 


S1M10000034E12 


2881 


SAU200960 


5801 


SAU2c0377j>rf_5p 


12843 


S1M10000034F01 


2882 


SAU202731 


5850 


#N/A 


#N/A 


S1M10000O34FO2 


2883 


SAU201621 


5828 


SAU2c0437_orf4p 


12966 


S1M10000034F03 


2884 


SAU201971 


5841 


'SAU2c0455_orfJ7p 


13015 
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S1M10000034F03 


2884 


SAU301363 


5894 


#N/A 


#N/A 


S1M10000034F04 


2885 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000034F05 


2886 


SAU101630 


5498 


SAUlc0039_orf_4p 


12410 


S1M10000034F07 


2887 


SAU101175 


5388 


SAUlc003l_orfJp 


12213 


S1M10000034F08 


2888 


SAU202736 


5851 


SAU2c0426_orf 7p 


12927 


S1M10000034F09 


2889 


SAU101869 


5566 


SAU 1 c0036_orf_24p 


12321 


S1M10000034F10 


2890 


SAU102350 


5649 


SAUlc0040_orf_36p 


12433 


S1M10000034F12 


2891 


SAU 100522 


5284 


SAUlc0044 orf 249p 


12599 


S1M10000034G02 


2892 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 




2893 


SAU101198 


5394 


SAUlc0035_orf 61p 


12301 


S1M1000OO34GO6 


2894 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S 1 Ml 0000034G07 


2895 


SAU 1023 80 


5654 


SAUlc0033 orf 29p 


12265 


S 1 M 1 0000O34GO8 


2896 


SAU 100 158 


5238 


SAUlc0040 orf 80p 


12443 


S 1 M 1 0000034G09 


2897 


SAU 102294 


5639 


SAUlc0044 orf 288p 


12610 


S I Ml 000OO34GO9 

uJ IlVllUV/WVvJtUV/ 


2897 


SAU201775 


5835 


SAU2c0446 orf 4p 


12996 


S1M10000034G11 


2898 


SAU200558 


5782 


SAU2c0322 orf 5p 


12777 


S1M10000034G12 


2899 


SAU 100557 


5291 


SAUlc0044_orf 132p 


12565 


S1M10000034H01 


2900 


SAU1 01293 


5414 


SAUlc0044_orf 61p 


12631 


S1M10000034H02 


2901 


SAU 1004 14 


5270 


SAUlc0022 orf 24p 


12148 


S1M10000034H03 

LJ i aya i wvw«/~a avj 


2902 


SAU101571 


5483 


SAUlc0044 orf 210p 


12585 


S1M10000034H06 


2903 


SAU101570 


5482 


SAU 1 c0044_orf_209p 


12584 


S1M10000034H07 


2904 


SAU 100077 


5226 


SAUlc0043_orf 178p 


12520 


S 1 M 1 0000014H08 


2905 


SAU200740 


5794 


SAU2c0340 orf 3d 


i 12798 


S1M10000034H09 


2906 


SAUl 01791 


5532 


SAUlc0032 orf 12p 


12216 


S1M10000034H10 


2907 


SAUl 02422 


5666 


SAUlc0030 orf 22d 


12207 


S 1 M 1 0000035 A03 


2908 


SAUl 01360 

W*l W lu A*/ Uw 


5431 


SAUlcO044 orf 109d 


12555 


S 1 M 1 0000035 A08 


2909 


SAU201403 


5815 


SAU2c0423 orf 3p 


12913 


SI Ml 0000035 A09 


2910 


SAUl 01350 


5429 


SAUlcO042 orf 109p 


12487 


SI Ml 0000015 A09 


2910 


SAU101351 


5430 


SAUlc0042 orf 108d 

UjV \j x w v~ a* \jx x x vuy 


12486 


SI Ml 0000035 A10 


2911 


SAU203296 


5863 


SAU2c0442 orf 18p 


12983 


S 1M1 000003 5A 11 


2912 


SAUl 01 756 


5524 


SAUlc0040_orf 82p 


12445 


S1M10000035A12 

L_/ 1 1 VI i v WW-'*'* »* *» 


2913 


SAU101455 


5456 


SAUlcO045_prf 250p 


12686 


SI Ml 00 00035 A12 


2913 


SAU200916 


5797 


SAU2c0373_orf4p 


12838 


S1M1 0000035 Al 2 


2913 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000035B01 


2914 


SAU102584 


5702 


SAU 1 c0043_orf_23 9p 


12537 


S1M1O0O0035B03 


2915 


SAU 102246 


5619 


SAUlc0043_orf_30p 


12542 


S1M10000035B04 


2916 


SAU102246 


5619 


SAUlc0043_orf_30p 


12542 


S1M10000035B08 


2917 


SAU 103232 | 


5769 


SAUlc0045_orf_341p 


12697 


S1M10000035B11 


2918 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M1O0O0O35C01 

LJ M 1 ▼ A A WW War «#^^w » 


2919 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M10000035C02 


2920 


SAU101039 


5373 


SAU 1 c0043_orf_l 8 1 p 


12522 


S1M10000035C04 


2921 


SAU1001 14 


5228 


SAUl c0043_orf_225p 


12535 


S1M10000035C06 


2922 


SAU101497 


5468 


SAUlc0037_orf_66p 


12361 


S1M10000035C11 


2923 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000035D01 


2924 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


SIM10000035D04 


2925 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000035D06 


2926 


SAU102117 


5603 


SAUIc0027_orf_6p 


12181 


SIM10000035D09 


2927 


SAU100970 


5365 


SAUlc0043_orf_l97p 


12529 
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SIM10000035D12 


2928 


SAU 100608 


5297 


SAUI c0034_orf_69p 


12293 


S1M10000035E02 


2929 


SAU 102883 


5741 


SAUI c0045_orf_38p 


12702 


SI Ml 000003 5E03 


2930 


SAU 102447 


5672 


SAU 1 c0045_orf24p 


12685 


S1M10000035E04 


293 1 


SAU103025 


5755 


S AU 1 c0029_orf_9p 


12202 


S1M10000035E08 


2932 


SAU1 00690 


5309 


#N/A 


#N/A 


S1M10000035E09 


2933 


SAU101197 


5393 


SAUlc0035j>rf60p 


12300 


S1M10000035EI2 


2934 


SAU102117 


5603 


SAUlc0027j>rf6p 


12181 


S1M10000035F03 


2935 


SAU101092 


5381 


SAUlc0028_orf_9p 


• 12192 


S1M10000035F03 


2935 


SAU202882 


5855 


SAU2c0381._orf3p 


12848 


S1M1 000003 5F04 


2936 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000035F09 


2937 


SAU203296 


5863 


SAU2c0442_orfJ8p 


12983 


S1M10000035FI2 


2938 


SAU1 01427 


5447 


SAUlc0042_orf_144p 


12500 


S1M10000035F12 


2938 


SAU103204 


5767 


SAUlc0042_orf_I43p 


12499 


S1M10000035G02 


2939 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


S1M10000035G09 


2940 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


S1M10000035G11 


2941 


SAU101344 


5426 


SAUlc0044_orfjUp 


12620 


S1M10000035G12 


2942 


SAU101907 


5574 


SAUlc0040_orfJ79p 


12442 


S1M10000035H01 


2943 


SAU100140 


5235 


SAUlc0032_orfJ7p 


12258 


S1M10000035H07 


2944 


SAU100313 


5259 


SAUlc0045_orfJ53p 


12661 


S1M10000035H07 


2944 


SAU100359 


5264 


SAUlc0032_orf35p 


12239 


S1M10000035H07 


2944 


SAU200297 


5778 


SAU2c0274_orf2p 


12739 


S1M10000035H08 


2945 


SAU101772 


5526 


SAUlcO037_orf_34p 


12351 


S1M10000035H09 


2946 


SAU 100496 


5279 


SAUlcO041_orf_83p 


12484 


S1M10000035H09 


2946 


SAU301004 


5882 


SAU3cl255_orf_lp 


13079 


S1M10000035H10 


2947 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000035H11 


2948 


SAU101344 


5426 


SAUlc0044_orf41p 


12620 


S1M10000036A02 


2949 


SAU 102447 


5672 


SAUlcO045_orf_24p 


12685 


S1M10000036A03 


2950 


SAU101242 


5404 


SAUlc0044_orfJ8p 


12578 


S1M10000036A04 


295 1 


SAU200994 


5802 


SAU2c0428_orf4p 


12935 


S1M10000036A05 


2952 


SAU101810 


5549 


SAUlc0032_orf_28p 


12233 i 


S1M10000036A05 


2952 


SAU101811 


5550 


SAUlcO032_orf_29p 


12234 


S1M10000036A05 


2952 


SAU300110 


5865 


SAU3c0533_orf_2p 


13031 


SIM10000036A08 


2953 


SAU101220 


5396 


SAUlc0044_orf_94p 


12645 


S1M10000036A11 


2954 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000036A12 


2955 


SAU100813 


5334 


SAUI c0036_orf_29p 


12322 


S1M10000036B04 


2956 


SAU 10 1570 


5482 


SAUI c0044_prf_209p 


12584 


S1M10000036B04 


2956 


SAUI 01571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S1M10000036B06 


2957 


SAU101653 


5504 


SAUI c0042__orf_124p 


12493 


S1M10000036B07 


2958 


SAU 100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000036B08 


2959 


SAU 10 1653 


5504 


SAU 1 c0042_orfj 24p 


12493 


S1M10000036B11 


2960 


SAU102059 


5597 


SAUlcO034_prf_51p 


12286 


S1M10000036B12 


2961 


SAU 101 791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000036COI 


2962 


SAU 100242 


5246 


SAU 1 c0036_orfpp 


12336 


SIM10000036C03 


2963 


SAU101592 


5490 


SAUlc0039_orf37p 


12406 


S1M10000036C04 


2964 


SAU102433 


5668 


SAUlc0045_orf37p 


12701 


S1M10000036C05 


2965 


SAU100497 


5280 


SAUlc0018_orf3p 


12140 


S1M10000036C06 


2966 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000036C07 


2967 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 
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S1M10000036C07 


2967 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000036C09 


2968 


SAU102585 


5703 


SAUlcO044_orf_289p 


12611 


S1M10000036C09 


2968 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000036C09 


2968 


SAU302685 


5908 


SAU3cl403_orf_lp 


13113 


S1M10000036C10 


2969 


SAU100433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000036C10 


2969 


SAU101751 


5521 


SAUlc0040_orf86p 


12448 


S1M10000036D02 


2970 


SAU201197 


5806 


SAU2c0429_orf.2p 


12938 


S1M10000036D03 


2971 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000036D06 


2972 


SAU103024 


5754 


SAUlcO029_orf_6p 


12200 


S1M10000036D08 


2973 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM10000036D10 


2974 


SAU102933 


5744 


SAUlcO039_orf_62p 


12412 


S1M10OO0O36D11 


2975 


SAU101197 


5393 


SAUlc0035_orf_60p 


12300 


S1M10000036D11 


2975 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 . 


S1M10000036DI2 


2976 


SAU102117 


5603 


SAUlc0027_orf6p 


12181 


S1M10000036E06 


2977 


SAU100432 


5271 


SAUlcO040_orf_88p 


12450 


SI Ml 000003 6E06 


2977 


SAU202756 


5852 


SAU2c(W0_orf_lp 


13027 


S1M10000036E08 


2978 


SAU101028 


5370 


SAUlc0043_orf_7p 


12552 


S1M10000036EU 


2979 


SAU101343 


5425 j 


SAUlc0044_orf_40p 


12619 


S1M10000036F06 


2980 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M10000036F07 


2981 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000036F08 


2982 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000036F09 


2983 


SAU10O532 


5287 


SAUlc0044_orf_198p 


12580 


S1M10000036F10 


2984 


SAU101586 


5489 


SAUlc0044_orf_242p 


12598 


S1M10000036F11 


2985 


SAU201506 


5818 


SAU2c0432_orf_18p 


12946 


S1M10000036G03 


2986 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000036G07 


2987 


SAU102355 


5651 


SAUlc<)040_orf40p 


12435 


S1M10000036G08 


2988 


SAU102336 


' 5646 


SAUlc0045_orfJ46p 


12659 


S1M10000036G11 


2989 


SAU101340 


5423 


SAUlcO038_orf_82p 


12400 


S1M10000O36H01 


2990 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000036H02 


2991 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000036H03 


2992 


SAU102909 


5743 


SAUlc0036_orfJ6p 


12315 


S1M10000036H04 


2993 


SAU102909 


5743 


SAUlc0036_orf_16p 


12315 


S1M10000036H05 


2994 


SAU101798 


5538 


SAUlc0032_orfJ8p 


12222 


S1M10000036H06 


2995 


SAU102292 


5638 


SAUlc0038_orf_10p 


12368 


S1M10000036H08 


2996 


SAU102909 


5743 


SAUlc0036_orf_16p 


12315 


S1M10000036H11 


2997 


SAU101653 


5504 


SAUlc0042_orf.l24p 


12493 


S1M10000037A02 


2998 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000037A02 


2998 


SAU101653 


5504 


SAUlrf)042_orfJ24p 


12493 


S1M1O000O37A03 


2999 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000037A03 


2999 


SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


SIMI0000037A03 


2999 


SAU101576 


5488 


SAUIc0044_orf.I05p 


12554 


S1M10000037A06 


3000 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000037A08 


3001 


SAU102669 


5728 


SAUlc0024_orf_7p 


12160 


S1M10000037A09 


3002 


SAU101455 


5456 


SAUlc0045_orf 250p 


12686 


S1M10000037A09 


3002 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000037A11 


3003 


SAU101436 


5449 


SAUlc0028_orf_23p 


12183 


S1M10000037A12 


3004 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000037B03 


3005 


SAU101999 


5585 


SAUlc0040_orf_101p 


12423 
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none 
SeqM) 


rainooeq jlocus 


/\>HK Cam 111 

vvene oeqJUL? 

(protein) 


Genemarkcd gene 


tun length 

ORF 
Protein Seq 
ID 


Oil M 1 A/IAAAIOTIA A 

S1M10000037B04 


a AAA 


Q. at Ti {\i\ncn 


5323 


bAUlC0044_ori__192p 


12579 


on 11 r\ AAA A^ n I fcAf 

S1M10000037B05 


3007 


OATH AICIO 

oAU 102578 


5701 


C A1T1 aAA1A /? 1 

SAU 1 c0039_orf_6 1 p 


1241 1 


S1M1 000003 7B06 


300o 


Q A T 11 rt 1 OAa£ 

aAUJOloOo 


5546 


fcAU 1 C0U32_0rt_25p 


12230 


S1M10000037B06 


3008 


O AT11A1 DAI 

oAU101807 


5547 


O ATTIaAA^I ~ f\S 

SAU 1 c0032_orf_26p 


12231 


S 1M1 0000037B07 


3009 


C ATI1 AlAlf 

8AU101915 


5577 


PATH .AAA A c 

SAU 1 c0040_orfJ72p 


12439 


oitii AAAAAimAO 

S1M10000037B08 


3010 


SAU101592 


5490 


OATH —AA1A - . A* 

SAU 1 c0039_orf_37p 


12406 


S1M10000037B10 


3011 


O A TT1 Ol T il/ 

SAU 101346 


5427 


O A f H ^ A A A A £* A A — 

SAUlc0O44_orf_43p 


12621 


S1M10000037B11 


3032 


SAU3 01399 


5443 


SAU l c0036_orf34p 


12325 


A 1 % A* 1 A AAA A A ^ 1 4 A 

S1M10000037B12 


3013 


OITII AO 1 11 

SAU102117 


5603 


A A T 1 1 ^ A A A *¥ - C df 

SAU l c0027_orf_6p 


12181 


Aim # 1 A AAA AA ^"*A *F 

SIM10000037C05 


3014 


O ATM A1 A r%*\ 

SAU101482 


5461 


A A Y T 1 A A 4 >2? 4 /% 

SAU 1 cOO 1 5_orf_l Op 


12123 


SIM10000037C06 


3015 


i f T1 A1 / l*A ^ 

SAU 101653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


S1M10000037C07 


3016 


SAU101641 


5501 


SAU 1 c0029_oriM 2p 


12193 


SI Ml 000003 7C08 


3017 


SAu 101752 


5522 


n A T T 1 A A A A /"» ' 

SAU 1 c0040_orf_85p 


12447 


S1M10000037C09 


3018 


SAU101818 


5553 


SAU 1 c003 8_orf_20p 


12369 


S1M10000037C10 


3019 


SAU 101 752 


5522 


SAU 1 c0040_orf_85p 


12447 


SIM10000037D04 


3020 


A*1 A r Ft AAA A A 

SAU 1 02283 


5634 


SAU I c0006_orf_I p 


12119 


SI Ml 000003 7D05 


3021 


SAU100114 


5228 


SAU 1 c0043_orf_22 5p 


12535 


SIM10000037D06 


3022 


iTt A T f * A * A AX" 

SAU 10 1996 


5584 


A A T f * A A A A _/» AA 

SAU 1 c0040_orf_99p 


12456 


S1M10000037D09 


3023 


SAU 102246 


5619 


SAU1 c0043_orf_30p 


12542 


SIM10000037D12 


3024 


A A T Ti A 1 AAA 

SAU101999 


5585 


SAU 1 c0040_orf_l 0 1 p 


12423 


S1M10000037E02 


3025 


A T H AA A A** 

SAU 102447 


5672 


A A T Y 1 A A A & . /> A A 

SAU 1 c0045__orf_24p 


12685 


n< 1 if nAAA A«^ 1T^A^\ 

SIM1 000003 7E02 


3025 


O l T 11 AO A An 

SAU 102448 


5673 


O ATI1 nAAf /»"» 

SAU 1 c0045_orf_23p 


12681 


St Ml 000003 7E03 


3026 


SAU 1008 13 


5334 


A A ¥ T 4 A A ^ V j> a^/\ 

SAU 1 c0036_orf_29p 


12322 


All /I r\AAAAA *tflA/ 

S 1 Ml 000003 7E06 


3027 


O A f f 1 AAA A 1 

SAU 100921 


5355 


SAU 1 c0038__orf_76p 


12396 


S1M10000037E08 


3028 


n A T r * AA^AA 

SAU 1001 39 


5234 


A A T11 A A A A _ ^ 

SAU l c0032__orf_6p 


12255 


SIM10000037E08 


3028 


SAU 100140 


5235 


SAU l c0032_orf_7p 


12258 


A ■# % # * A A A AAA ^1™* A A 

S1M10000037E09 


3029 


n & T M AAA AA 

SAU 102049 


5595 


SAU l c0039_orf_68p 


12416 


A ■* * A -i f\ A A A AA ^ V* 1 A 

S1M10000037E10 


3030 


n A T t ■« r\ 1 AAA 

SAU101444 


5451 


O i Y11 AAA A _f a 

SAU l c0038_orf_46p 


12381 


S1M10000037E11 


3031 


<A A T M A 1 

SAU201571 


5824 


A T T A A A A *V _ #> « 0*Q 

SAU2c0447_orf_l 7p 


12997 


S1M1 000003 7E12 


3032 


A A T 11 A A / AA 

SAU 102602 


5708 


SAU l c0032_prf_5p 


12249 


Alt A* •% A AAA AA 'II » A A 

S1M1 000003 7F02 


3033 


SAU 100776 


5327 


A A T T 1 A A aI 1 — f* *f A 

SAU 1 c004 l_orf_72p 


12482 


A < % A* * A A A AAA A OA** 

S1M10000037F03 


3034 


SAU 101 3 39 


5422 


SAU 1 c0038_orf_8 1 p 


12399 


Oil #1 AAA AAA *f I *A J 

S1M10000037F04 


3035 


OAT MAA j4 jf A 

SAU200468 


5781 


OAT f A /% A A A _ -4 f%_^ 

S AU2c0429_orf_l 9p 


12937 


Oil 11 AAAAAA ^ A AT 

S 1 Ml 000003 7F05 


3036 


o ATtiAi Oat 

SAU101807 


5547 


SAU 1 c0032_orr_26p 


12231 


S1M1 000003 7F06 


3037 


OAT HA^COC 

SAU 102585 


5703 


SAU I c0044__orf_289p 


12611 


Oil 11 AAAAAI IPrtr 

S1M10000037F06 


3037 


oat to a. i nni 

SAU201773 


5834 


OATH- f\AAC — A_ 

SAU2c0446_orfj4p 


12996 


ClXil AAAAA1 ICAfl 

S 1 M 1 000003 7r 07 


3038 


oath nmno 
SAU 100793 


5329 


bAU 1 C002o_ort_52p 


12188 


ni> ifl AAAAAO A~T?AO 

S 1 M 1 000003 7F07 


3038 


SAU301433 


cone 

5895 


b AU 3c 1 420_OrtJ2p 


13118 


S 1 M 1 000003 7F08 


3039 


OAF IAATAA1 

SAU203001 


coco 


b AU Zc04 1 2_0rt_ 1 5p 


12894 


riiXII nAAAAl *7T?AO 

SI Ml 000003 7F08 


3039 


OAT IIAI Am 

SAU203007 


5oo0 


5>AU2c04 1 2_ort_l Op 


12893 


r «i n a aa a aa tpoa 

S1M10000037F09 


3040 


O ATMA1 C AA 

SAU 1 01592 


CA AA 

5490 


O A T T 1 _A AO A _ «J* O *J_ 

SAU I c0039_orf_37p 


12406 


A * V A 1 AAA AAA ^T*t 4 A 

S IMl 000003 7F 1 0 


3041 


A A T T A A f\ A /* A 

SAU200468 


5781 


OAT I A A A A A C 1 /% 

SAU2c0429_orl_l 9p 


12937 


C 1 K/M AAAAA^TriA 1 


1A/10 
JU42 


CAT 11 AO^AO 




QATIIoAA^l*. ArT 071n 

oau i cuu z ij_orx_z /op 


izosy 


S1M10000037G01 


3042 


SAU102503 


5691 


SAUlc0045 - orf_274p 


12690 


S1M10000037G02 


3043 


SAU1 00658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000037G03 


3044 


SAU 101 344 


5426 


SAUlc0044_orf_41p 


12620 


S1M10000037G06 


3045 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000037G07 


3046 


SAU103038 


5757 


#N/A 


#N/A 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
m 


S1M10000037G08 


3047 


SAU100970 


5365 


SAUlcQ043_orfJ97p 


12529 


S1M10000037G10 


3048 


SAU100062 


5225 


SAUlc0035_orf_98p 


12309 


SIM10000037H02 


3049 


SAU 102059 


5597 


SAUlc0034_orf51p 


12286 


S1M10000037H03 


3050 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


S1M10000037H05 


3051 


SAU 100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000037H07 


3052 


SAU101571 


5483 


SAUlcG044_orf210p 


12585 


S1M10000037H08 


3053 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000037H09 


3054 


SAU100140 


5235 


SAUlc0032_orf7p 


12258 


S1M10000037H11 


3055 


SAU100608 


5297 


SAUlc0034_orf_69p 


12293 


S1MI0000038A04 


3056 


SAU10I275 


5412 


SAUlc0044_orf_257p 


12604 


S1M10000038A07 


3057 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000038A08 


3058 


SAU 102059 


5597 


SAUlc0034_orf_51p 


12286 


SI Ml 0000038 A09 


3059 


SAU 100307 


5257 


SAUlc0036_orf_134p 


12313 


S1M10000038A11 


3060 


SAU 100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000038A12 


3061 


SAU101799 


5539 


SAUlc0032_orfJ9p 


12223 


S1M10000038B01 


3062 


SAU101483 


5462 


SAUlc0015_orf_llp 


12124 


S1M1OOO0038BO3 


3063 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


S1M10000038B07 


3064 


SAU102433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000038B08 


3065 


SAU 100308 


5258 


SAUlc0036_orfJ33p 


12312 " 


S1M10000038B09 


3066 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000038B09 


3066 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000038B12 


3067 


SAU1 02764 


5734 


SAUlc0044_orf56p 


12625 


SIM10000038C01 


3068 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000038C02 


3069 


SAU200657 


5789 


#n/a 


#N/A 


S1M10000038C06 


3070 


SAU 1 01320 


5420 


SAUlc0015_orfJ6p 


12128 


S1MIO000038CO8 


3071 


SAU102132 


5605 


SAUlc0027_orf_19p 


12177 


S1M10000038C10 


3072 


SAU101346 


5427 


SAUlc0044_orf_43p 


12621 


S1M10000038C10 


3072 


SAU1 01347 


5428 


SAUlc0044_orf_44p 


12622 


S1M10000038C11 


3073 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000038C12 


3074 


SAU101792 


5533 


SAUlc0032_orf_13p 


12217 


S1M10000038D02 


3075 


SAU101842 


5557 


SAUlcO042j)rf_9p 


12510 


SIM10000038D05 


3076 


SAUI 01653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


S1M10000038D07 


3077 


SAU1 01652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000038D08 


3078 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S1M10000038D08 


3078 


SAU301275 


5892 


SAU3cl36S_orf2p 


13103 


S1M10000038D09 


3079 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 | 


S1M1O0O0038D1O 


3080 


SAUI 01653 


5504 


SAUlc0042_orfJ24p 


12493 


S1M10000038D11 


3081 


SAU101300 


5415 


SAUlc0044_orf_ll3p 


12557 


S1M1O00O038D11 


3081 


SAU101365 


5432 


SAUlc0044_orfJ12p 


12556 


S1M10000038D12 


3082 


SAU100752 


5322 


SAUlc0043_orfJ83p 


12524 


S1M10000038D12 


3082 


SAU100952 


5358 


SAUlc0043_orf_182p 


12523 


S1M10000038E01 


3083 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


S1M10000038E02 


3084 


SAU101842 


5557 


SAUlc0042_orf9p 


12510 


S1M10000038E03 


3085 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000038E04 


3086 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000038E05 


3087 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


SIM10000038E06 


3088 


SAU 102231 


5614 


SAUl<tf043_orfJ8p 


12527 


S1M10000038E06 


3088 


SAU102232 


5615 


SAUlc0043_orfJ9p 


12530 
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Clone name 


done 
SeqlD 


ratnoaeq locus 


oene oeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000038E07 


3089 


OAT WAftC/M 

SAU200593 


5786 


SAU2c0327_orf_l p 


12784 


S1M100OO038E1O 


3090 


OAT ttAI ffO 

SAU201558 


5823 


OAT 1*> f\ A *> A /■» r* 

SAU2c0434_orf5p 


12954 


S1M10000038E12 


3091 


O A T TI AAOt €1 

SAU 100838 


5337 


SAUl c003 l_orf_12p 


12211 


S1M10000038E12 


3091 


SAU 100839 


5338 


SAU 1 c003 l_orf_l 1 p 


12210 


SIM10000038F03 


3092 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000038F04 


3093 


oath i\t\r\r a 

SAU 100964 


5363 


SAUl c0044_orf_86p 


12641 


/"l « % # 4 A\T"»/\ A 

SIM1000O038F04 


3093 


Al 1 f T1 AAA/* e 

SAUl 00965 


5364 


SAU 1 c0044_orf_87p 


12642 


S1M10000038F05 


3094 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S1M10000038F05 


3094 


SAU 100965 


5364 


SAUl c0044_orf87p 


12642 


SIM10000038F06 


3095 


SAUI01189 


5392 


SAUl c0033_orf_25p 


12264 


S1M10000038F08 


3096 


SAU101752 


5522 


SAUl c0040_orf_85p 


12447 


S1M10000038F09 


3097 


SAU201666 


5830 


SAU2c0442_orf_l Ip 


12981 


S1M10OOO038F1O 


3098 


SAU101197 


5393 


SAUl c0035_orf_60p 


12300 , 


S1M10000038F11 


3099 


SAU 100747 


5320 


SAU 1 c0044_orf_23 5p 


12597 


S1M10000038F12 


3100 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


S1M10000038G01 


3101 


SAU 101 271 


5411 


SAU 1 c0037_orf_90p 


12366 


S1M10O0OO38GO3 


3102 


SAU 1003 58 


5238 


SAUlc0040jorf_80p 


12443 


S1M10000038G04 


3103 


SAU 100475 


5276 


SAUlc0036_orf_6Ip 


12337 


S1M10000038G06 


3104 


SAU 101 189 


5392 


SAU 1 c0033_orf_25p 


12264 


S1M10000038G08 


3105 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000038G10 


3106 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000038G11 


3107 


SAUl 00123 


5230 


SAU 1 c0043_orf_ 1 89p 


12526 


S1M10000038G1I 


3107 


SAU 102001 


5586 


SAU 1 c0040_orf_l 02p 


12424 


S1M10000038G12 


3108 


SAU101184 


5391 


SAU 1 c0035_orf_80p 


12305 


S1M10000038H03 


3109 


SAU101798 


5538 


SAUlc0032_orfJ8p 


12222 


S1M10000038H07 


3110 


SAU101752 


5522 


SAUl c0040_orf_85p 


12447 


S1M10OOO038H09 


3111 


SAU102340 


5647 


SAU 1 c0045_orf_ 1 49p 


12660 


S1M10000038HU 


3112 


SAU 101 452 


5455 


SAUl c0045_orf_247p 


12684 


S1M10000039A02 


3113 


SAU 100496 


5279 


SAUlc0041_orf_83p 


12484 


S1M10OOO039AO2 


3113 


SAU301004 


5882 


SAU3cl255_orf_lp 


13079 


S1M10000039A05 


3114 


SAU 100964 


5363 


SAUl c0044_orf_86p 


12641 


S1M10000039A05 


3114 


r% a rri aaa/^f 

SAU100965 


5364 


SAU I c0044_orf_87p 


12642 


S1M10000039A07 


3115 


SAU100131 


5232 


S AU 1 cO 043_orf_ 1 5 6p 


12517 


S1M10000039A08 


3116 


SAU 100522 


5284 


SAU 1 c0044_orf_249p 


12599 


S 1 Ml 000003 9A 11 


3117 


O A t T 1 1 O 

SAU 1 006 13 


5299 


SAU 1 cOO 1 5_orf_l 4p 


12126 


S1M10000039A12 


3118 


SAU301465 


5896 


O A T TO -I i A A ^ A 

SAU3c 1 429_orf4p 


13121 


S1M10000039B02 


3119 


O A 1 TI A 1 A C~C 

SAUl 01 455 


5456 


SAU 1 c0045_orf_250p 


12686 


SI Ml 000003 9B02 


3119 


cat Tinnn 1 ^ 

SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000039B06 


3120 


OATH A>>^ CA 

SAUl 02350 


5649 


O A T T 1 AAi A C* S 

SAU I c0040_orf_36p 


12433 


S1M10000039B07 


3122 


SAU101869 


5566 


SAU I c003 6_orf_24p 


12321 


* \ f f AAAAAT rtT^* 1 /A 

S1M10000039B10 


3122 


SAU 101 752 


5522 


SAU 1 c0040_orf85p 


12447 


S1M10000039B12 


3123 


OAT TO /\ * * 1 O 

SAU30H18 


5886 


SAU3cl305_orf_3p 


13086 




.5124 


CAT T1 AOO^O 




bAU lcUUJ2_ori__4op 


1224-1 


S1M10000039C06 


3125 


SAU 100633 


5301 


SAUlc0043_orf_147p 


12515 


S1M10000039C07 


3126 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000039C08 


3127 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


S1M10000039C09 


3128 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000039C10 


3129 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 i 



-450- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
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ID 


SIMI0000039C1I 


3130 


SAU200657 


5789 


#N/A 


#N/A 


S1M1000O039DO2 


3131 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


S1M10000039D09 


3132 


SAU102294 


5639 


SAUlc0044_orf_288p 


12610 


S1M10000039D09 


3132 


SAU301080 


5885 


SAU3cl287_orfJp 


13083 


S1M10000039D10 


3133 


SAU100323 


5261 


SAUlcOQ44_orM71p 


12575 


S1M10000039E01 


3134 


SAU102264 


5628 


SAUlc0032 - orf_60p 


12250 


S1M10000039E08 


3135 


SAU100412 


5269 


SAUlc0029_orf38p 


12197 


S1M10000039E09 


3136 


SAU100056 


[ 5223 


SAUlc0044_orfJ76p 


12577 


S1M10000039E10 


3137 


SAU102394 


5659 


SAUlc0033_orf_41p 


12271. 


S1M10000039E10 


3137 


SAU301118 


5886 


SAU3cl305_orf3p 


13086 


S1M10000039E11 


3138 


SAU102473 


5680 


SAUlc0026_orf_30p 


12173 


S1M10000039F02 


3139 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


SIM10000039F03 


3140 


SAU102527 


5693 


SAUlc0032_orf9p 


12260 


SIM10000039F05 


3141 


SAU100118 


5229 


SAUlc0015_orfJ3p 


12125 


S1M10000039F07 


3142 


SAU102531 


5694 


SAUlc0045_orfJ86p 


12667 


S1M10000039F08 


3143 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000039F09 


3144 


SAU200157 


5776 


#N/A 


#N/A 


S1M10000039F10 


3145 


SAU100059 


5224 


SAUlc0045_orfJ0p 


12652 


S1M10000039F12 


3146 


SAU101565 


5480 


SAUlc0022_prf_8p 


12151 


S1M1O00O039G03 


3147 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000039G04 


3148 


SAU102292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000039G07 


3149 


SAU100952 


5358 


SAUlc0043_orf_l82p 


12523 


S1M10000039G07 


3149 


SAU101039 


5373 


SAUic0043_orf_181p 


12522 


S1M10000039G10 


3150 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000039H02 


3151 


SAU102585 


5703 


SAUlc0044_orf 289p 


12611 


S1M10000039H02 


3151 


SAU201773 


5834 


SAU2c0446_orf.4p 


12996 


S1M10000039H03 


3152 


SAU10O313 


5259 


SAUlc0045_orfJ53p 


12661 


S1M10000039H03 


3152 


SAU100359 


5264 


SAUlc0032._orf.35p 


12239 


SIM10000039H03 


3152 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


S1M10000039H04 


3153 


SAU101752 


5522 


SAUlc0040_oif85p 


12447 


S1M10000039H06 


3154 


SAU102283 


5634 


SAUlcOOOojwfJp 


12119 


S1M10000039H07 


3155 


SAU1 00793 


5329 


SAUlc0028_orf52p 


12188 


S1M10000039H07 


3155 


SAU301433 


5895 


SAU3ci420_orf_2p 


13118 


S1M10000039H08 


3156 


SAU102440 


5671 


SAUlc0(H5_orf_30p 


12692 


S1M10000040A04 


3157 


SAU100040 


5221 


SAUlc0043_orf217p 


12533 


S1M10000040A05 


3158 


SAU102671 


5729 


SAUlc0024j>rf9p 


12161 


SIM10000040A07 


3159 


SAU101028 


5370 


SAUlc0043j>rf7p 


12552 


S1M10000040A08 


3160 


SAU200157 


5776 


#N/A 


#N/A 


SIM10000040A10 


3161 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000040A11 


3162 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000040B01 


3163 


SAU101461 


5457 


SAUlc0045.j)rf 234p 


12680 


S1M10000040B03 


3164 


SAU102102 


5600 


SAUlc0045_orf_340p 


12696 


S1M10000040B07 


3165 


SAU1 01432 


5448 


SAUlc0028_orf_27p 


12184 


S1M10000040B11 


3166 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 • 


S1M1OO00O4OCO3 


3167 


SAU201971 


5841 


SAU2c0455_orfJ7p 


13015 


S1M10000040C03 


3167 


SAU301363 


5894 


#N/A 


#N/A 


S1M10000040C04 


3168 


SAU102551 


5698 


SAUlc0045_orf_206p 


12672 


S1M10000040C05 


3169 


SAU102534 


5696 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


ratnoaeq JUOCUS 


dene oeqixp 
(protein) 


Gene marked gene 


full Ia.„AL 

tun length 

ORF 
Protein Seq 
ID 


o m « a a a a a a nn/i 

S1M10000040C06 


3170 


SAU101247 


5405 


SAU 1 c0043_orf_l 36p 


12512 


A 4 « f * AA AAA ^ r\*~>f\r*m 

S1M10000040C07 


3171 


path r\r\f\ir\ 

SAU 100970 


5365 


SAU 1 c0O43_ orf_l 97p 


12529 


S1M10000040C08 


3172 


CI A f T 1 A 1 1 A*» 

SAU101197 


5393 


SAU 1 c003 5_orf_60p 


12300 


S1MI0000040C10 


3173 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000040C10 


3173 


OAT T A A 1 Mi 

SAU202174 


5845 


OAT TA A 41 Aj f* A 

SAU2cQ4l 2_orf_3p 


12895 


S1M10000040C10 


3173 


OAT T«**l A 4 A A A 

SAU301 148 


5888 


#N/A 


#N/A 


S1M10000040C11 


3174 


O A Y T1 Ai A ✓'A 

SAU101869 


5566 


SAU I c003 6_orf_24p 


12321 


S1M10000040D01 


3175 


SAU101806 


5546 


O A Y Y4 A A, A aV sw 

SAU 1 c0032_orf_25p 


12230 


S1M10000040D01 


3175 


O A T Y4 A 4 A A#* 

SAU101807 


5547 


O A Y T * AAAA A A ^ 

SAU1 c0D32_orf26p 


12231 


S1M10000040D03 


3176 


SAU102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000040D03 


3176 


SAU102201 


5612 


SAU 1 c004 5_orf_ 1 69p 


12666 


SIM1000O040D08 


3177 


SAU 100633 


5301 


SAU 1 c0043_orf_l 47p 


12515 


S1M10O0O040D09 


3178 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000040D11 


K 3179 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


S1M10000040E01 


3180 


SAU100916 


5353 


SAU 1 c003 8__orf_7 1 p 


12394 


S1M10000040E02 


3181 


SAU101845 


5558 


SAUlc0CW2_orf7p 


12506 


S1M10000040E04 


3182 


SAU101546 


5475 


SAUlc0037_orfJ33p 


12349 


S1M10000040E05 


3183 


SAU101632 


5499 


SAU 1 c003 9_orf_3p 


12407 


S1M10000040E06 


3184 


SAU101545 


5474 


SAU 1 c0037_orfj 32p 


12348 


S1M10000040E07 


3185 


SAU1 01006 


5367 


SAU 1 c0028_orf_59p 


12190 


S1M10000040E09 


3186 


SAU 102605 


5710 


SAU I c004 l_orf_49p 


12470 


S1M10000040E10 


3187 


SAU1 007)4 


5312 


SAU 1 c0044_orf_74p 


12635 


S1M10000040E11 


3188 


SAU101226 


5398 


A i v H A A <n «~ A 

SAUlc0035_orf_2p 


12298 


S1M10000040E12 


3189 


SAU 102503 


5691 


SAU 1 c0045_orf_274p 


12690 


S1M10000040E12 


3189 


SAU201380 


5812 


SAU2c0426_orf_l 1 p 


12922 


S1M10000040F01 


3190 


SAU101226 


5398 


SAUlc0035_orf_2p 


12298 


S1M10000040F02 


3191 


SAU101614 


5494 


O A T 1 1 A A, A m A A 

SAU l c0044_orf_9p 


12649 


S1M10000040F03 


3192 


SAU101592 


5490 


SAU I c0039_prf_37p 


12406 


S1M10000040F04 


3193 


SAU100123 


5230 


SAUlc0O43_orfJ89p 


12526 


S1M10000040F04 


3193 


SAU102001 


5586 


SAU l c0040_prf_l02p 


12424 


S1M10000040F04 


3193 


SAU103159 


5762 j 


SAU l c0045_orf_204p 


12670 


S1M10000040F04 


3193 


SAU201827 


5837 


SAU2c0449_orf_2l p 


13002 


S1M10000040F05 


3194 


SAU 102232 


5615 


SAU l c0043_orf_l9p 


12530 


S1M10000040F06 


3195 


SAU 100547 


5290 


SAU l c0032_orf_3p 


12240 


S1M10000040F08 


3196 


OAT TO AA'T I A 

SAU300713 


5875 


A T TO 1 1 Ail C 1 

SAU3cl 104_prf_lp 


13058 


S1M10000040F09 


3197 


SAU101610 


5492 


O A III « f\f\A A — c *r_ 

SAU lcOQ44_orf_5p 


12629 


S1M100O0040F12 


3198 


O ATtlAITO 

SAU 101 752 


5522 


p A Y 7 1 —A A A A C Of _ 

SAU 1 c0040_orfjs5p 


12447 


n | i # 4 g\ AAA A A A A -f 

SIM10000040G01 


3199 


OAT 11 A/\AA£ 

SAU200U06 


5770 


SAU2C01 57_ort_lp 


12723 


(111 #1 AAAAAiAO 

S1M10000040G02 


3200 


OAT HAr\<£1 

SAU20O56I 


5783 


SAU2cU324_0IT_3p 


12779 


All aY 4 AAAAA J A/^ Al 

S1M10000040G02 


3200 


O ATHA1 TJO 

SAU301773 


5901 


OAT TO ^ 1 f AA e\_ 

SAU3cl 509_orf_2p 


13157 


S1M10000040G04 


3201 


O A ¥ 11 S\AA 1 A 

SAU100414 


5270 


SAU 1 c0022_orf_24p 


12148 


S1M10000040G07 


3202 


O A T Tl A 1 £ AO 

SAU101543 


5473 


OA1I1.AA1T .. ,C lOA 

SAU 1 c003 7_orr_l 3 Op 


12346 


blM10UUUU4UUUo 




C A T 11 A1 T^O 

bAUlUl /jZ 




CAITlnAA/iA nrf fiCn 

oau i cuuw_ori_ojp 




S1M10000040G12 


3204 


SAU101421 


5446 


SAUlc0042_prf_138p 


12498 


S1M10000040H02 


3205 


SAU10O773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000040H03 


3206 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000040H04 


3207 


SAU200914 


5796 . 


SAU2c0373_orf_2p 


12837 


S1M10000040H05 


3208 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 
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Clone 
SeqID 
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Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


StM10000040H07 


3209 


SAU100921 


5355 


SAUlc0038_orf_76p 


12396 


S1M10000040H10 


3210 


SAU202039 


5843 


SAU2c0452_orf20p 


13009 


S1M10000041A03 


3211 


SAU 102054 


5596 


SAUlc0039_orf_74p 


12417 


S1M10000041B02 


3212 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


SIM10000041B03 


3213 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


SIM10000041B05 


3214 


SAU101798 


5538 


SAUlc0032_orf_18p 


12222 


S1M10000041B06 


3215 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000041B07 


3216 


SAU101145 


5384 


SAUlc0035_orf43p 


12299 


S1M10000041B12 


3217 


SAU1 02725 


5733 


SAUlc0036_orf68p 


12338 


SIM10000041C08 


3218 


SAU102607 


5712 


SAUlc0041_orf_51p 


12472 


S1M10000041C08 


3218 


SAU102944 


5749 


SAUlc0041_prf47p 


12468 


S1M10000041C10 


3219 


SAU101784 


5530 


SAUlc0037_orf46p 


12355 


SIM10000041C11 


3220 


SAU101570 


5482 


SAUlc0044_orf_209p 


12584 


S1M10000041D06 


3221 


SAU1 01 777 


5527 


SAUlc0037_orf39p 


12352 


S1M10000041D07 


3222 


SAU 102639 


5724 


#N/A 


#N/A 


S1M10000041D08 


3223 


SAU200030 


5772 


SAU2c0282_orf_3p 


12745 


S1M10000041D10 


3224 


SAU 101 573 


5485 


SAUlc0044__orf_212p 


12587 


S1M10000041D12 


3225 


SAU 102658 


5726 


SAUlc0045_orf_121p 


12654 


S1M10000041E03 


3226 


SAU101573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


S1M10000041E06 


3227 


SAU101996 


5584 


SAUlcOQ40_orf_99p 


12456 


S1MI0000041E09 


3228 


SAU201236 


5808 


SAU2c0409_orfJ0p 


12891 


S1M10000041E12 


3229 


SAU100952 


5358 


SAUlc0043_orf_182p 


12523 


SIM10000041F03 


3230 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


SIM10000041F03 


3230 


SAU101572 


5484 


SAUlc0044_orf_2llp 


12586 


S1M10000041F11 


3231 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000041F12 


3232 


SAU102480 


5684 


SAU1 c0039_orf_l OOp 


12404 


S1M10000041F12 


3232 


SAU102481 


5685 


SAUlc0039_orf_99p 


12422 


SIM10000041G01 


3233 


SAU100532 


5287 


SAUlc0044_orf_198p 


12580 


S1M1 0000041 G06 


3234 


SAU102345 


5648 


SAUlc0045_orf_125p 


12655 


S1M1 000004 1G08 


3235 


SAU 1 01 546 


5475 


SAU1 c0037_orf_J33p 


12349 


S1M10000041G10 


3236 


SAU100866 


5344 


SAU1 c0044_orf_l OOp 


12553 


SIM10000041G11 


3237 


SAU101802 


5542 


SAU1 c0032_orf_22p 


12227 


S1M10000041H01 


3238 


SAU 101 198 


5394 


SAUlc0035_orf_61p 


12301 


S1M10000041H04 


3239 


SAU 100497 


5280 


SAUlc0018_orf_3p 


12140 


S1M10000041H05 


3240 


SAU 100242 


5246 


SAUlc0036_orf_5p 


12336 


S1M10000041H07 


3241 


SAU 102486 


5687 


SAUlc0039_orf_93p 


12420 


S1M10000041H07 


3241 


SAU 102487 


5688 


SAUlc0039_orf_92p 


12419 


S1M10000041H08 


3242 


SAU301133 


5887 


SAU3cl311_orf_3p 


13087 


SIM10000041H09 


3243 


SAU103169 


5763 


SAUlc0045_orf_230p 


12678 


S1M10000042A04 


3244 


SAU201236 


5808 


SAU2c0409_orf_10p 


12891 


S1M10000042A05 


3245 


SAU102433 


5668 


SAUlc0045_orf.37p 


12701 


S1M10000042A06 


3246 


SAU 1 02578 


5701 


SAUlc0039_orf_61p 


12411 


S1M10000042A07 


3247 


SAU100633 


5301 


SAUlc0043_orf_147p 


12515 


S1M10000042A09 


3248 


SAU101495 


5467 


SAUlc0037 - orf_65p 


12360 


S1M10000042A11 


3249 


SAU101815 


5552 


SAUlc0032__orfJ3p 


12238 


S1M10000042A12 


3250 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000042B02 


3251 


SAU202736 


5851 


SAU2c0426_orf_7p 


12927 


S1M10000042B03 


3252 


SAU101907 


5574 


SAUlc0040„orf.79p 


12442 
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Clone 
SeqID 


PathoSeq Locus 


dene SeqJLD 
(protein) 


Genemarked gene 


lull length 

ORF 
Protein Seq 
ID 


S1M10000042B06 


3253 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000042B07 


3254 


d A T T1 Al t A A 

SAU101343 


5425 


C\ A 111 A A A A .O A A 

SAU 1 c0044_orf_40p 


12619 


A # u 4T« £\r\ r\r\f\ a fs Art 

SIM10000042B08 


3255 


O A T T 1 A A A A +1 

SAU 100443 


5274 


SAU 1 c003 6_orf_55p 


12333 


S1M10000042B09 


3256 


AaTTIa^a A A 

SAU101802 


5542 


SAU lc0032_orf_22p 


12227 


S1M10000042B10 


3257 


SAU100141 


5236 


A A ff T1 AA**A f* A 

SAUl c0032_orf_8p 


12259 


S1M10000042B10 


3257 


SAU 102527 


5693 


SAU l c0032_orf_9p 


12260 


SIM10000042B11 


3258 


SAU101815 


5552 


SAU l c0032_orf_33p 


12238 


S1M10000042B12 


3259 


SAU101653 


5504 


SAU l c0042_orf_l 24p 


12493 


S1M10000042C02 


3260 


SAU100617 


5300 


SAUlc0035j>rfJ02p 


12295 


S1M10000042C06 


3261 


SAU102032 


5591 


SAUlc0029_orf_47p 


12198 


S1M10000042C10 


3262 


SAU1 01495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000042C11 


3263 


SAU1 03037 


5756 


SAUlc0044_orf_303p 


12613 


SIM10000042D04 


3264 


SAU101571 


5483 


SAU l c0044_orf_2 1 Op 


12585 


S1M10000042D07 


3265 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000042D10 


3266 


SAU203296 


5863 


SAU2c0442__orfJ 8p 


12983 


S1M10000042D11 


3267 


SAU1 02663 


5727 


SAU l c0024_orf_2p 


12158 


SIM10000042E03 


3268 


SAU101495 


5467 


SAUlc0037_orf65p 


12360 


S1M10000042E06 


3269 


SAU 102433 


5668 


SAU I c0045_orf_37p 


12701 


S1M10000042E08 


3270 


SAU 103 198 


5766 


#N/A 


#N/A 


SIM10000042F01 


3271 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000042F02 


3272 


SAU101891 


5571 


SAU I c0034_orf_30p 


12281 


S1M10000042F05 


3273 


SAU101652 


5503 


SAUl c0042_orf_l23p 


12492 


SIM10000042F06 


3274 


SAU100773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000042F08 


3275 


SAU100162 


5239 


SAUlc0044_orf_206p 


12583 


S1M10000042F09 


3276 


SAU100246 


5247 


SAUlc0042_orf_l30p 


12496 


S1M10000042F09 


3276 


SAU300998 


5881 


SAU3cl253j)rf_3p 


13077 


S1M10000042F10 


3277 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000042F11 


3278 


SAU101653 


5504 


SAU l c0042_orf_l24p 


12493 


S1M10000042G01 


3279 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


S1M10000042G03 


3280 


SAU101220 


5396 


SAUlc0044_orf_94p 


12645 


S1M10000042G08 


3281 


SAU101907 


5574 


SAU l c0040_orf_79p 


12442 


S1M10000042G09 


3282 


A A T ■ 4 A A 4 4P A 

SAU 1001 58 


5238 


SAU l c0040_orf80p 


12443 


S1M10000042G12 


3283 


SAU100521 


5283 


SAU l c0044_prf 250p 


12600 


S1M10000042H05 


3284 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


S1M10000042H07 


3285 


SAU 100433 


5272 


SAU1 c0040_orf_87p 


12449 


ni i 44 AAAAA i at i i i 

S1M10000042H11 


3286 


SAU 1 01 632 


5499 


SAU 1 c0039_orf_3p 


12407 


SI Ml 0000043 A02 


3287 


C A T TO m A A 1 

SAU203001 


5859 


OAT T^ -J\A 1 . ,C 1 C 

S AU2c04 1 2_orf_l 5p 


12894 


n 1 l / 1 AAAAA A ^ A A^ 

S l MI 0000043 A03 


3288 


SAU10I400 


5444 


SAUI c0036_orf_35p 


12326 


ni l AAAAAil A Ail 

SI Ml 0000043 A04 


3289 


OAT lOAnAOO 

SAU200088 


5775 


SAU2c0 1 59_orf_lp 


12724 


SI Ml 0000043 A06 


3290 


SAU 100077 


5226 


SAU I c0043_orfj 78p 


12520 


S1M10000043A07 


3291 


o a rlf nil ,^'"1 

SAU 101 752 


5522 


A A T f 1 _AA J A . ^ 0.4F 

SAU 1 c0040_orf_85p 


12447 


SI Ml 0000043 A08 


3292 


SAU 101 543 


5473 


SAU1 c0037_orf_l 30p 


12346 


c i \ a i nnnnnA i a i n 
MM1 0(/UuU4 J A 1 U 




re A I FIAAfliCC 




oAU i cu U44_o n_yyp 


1Z045 


S1M10O00O43A11 


3294 


SAU 100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M10000O43A12 


3295 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000043B01 


3296 


SAU 102059 


5597 


SAUlc0034_orf.51p 


12286 


S1M10000043B02 


3297 


SAU 100059 


5224 


SAUlc0045j>rf_10p 


12652 


S1M10000043B07 


3298 


SAU101922 


5578 


SAUlc0040_orf_66p 


12438 
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Clone 
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PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

TT% 

JUL/ 


S1M10000043B07 


3298 


SAU200345 


5779 


SAU2c0292_orf_3p 


12751 


SI M10000043B08 


3299 


SAU100313 


5259 


SAU1 c0045_orfj 53p 


12661 


S1M10000043B08 


3299 


SAU100359 


5264 


SAUlc0032_orf_35p 


12239 


S1M10000043B08 


3299 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


S 1 Ml 0000043B09 


3300 


SAU 100521 


5283 


SAUlc0044_orf 250p 


12600 


S1M10000043B10 


3301 


SAU 100436 


5273 


SAUic0023_orf_20p 


12154 


S1M10000043B12 


3302 


SAU 102 142 


5606 


SAU 1 c004 l_orf_13p 


12457 




3303 


SAU1 01777 


5527 


SAUlc0037_orf 39p 


12352 


S1M10000043C07 


3304 


SAU101784 


5530 


SAUlc0037_orf46p 


12355 


S1M10000043C1 1 


3305 


SAU201403 


5815 


SAU2c0423_orf 3p 


12913 


<J 1 M 1 0000043P 1 9 


3306 


SAU 102059 


5597 


SAUlc0034 orf 51p 


12286 


SIM 10000043 D0 1 


3307 


SAU 100866 


5344 


SAU 1 c0044_orfj OOp 


12553 


S 1 M 1 0000043D02 


3308 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


ci Ml 0000043D04 


3309 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S 1M 1 0000043D1 0 


3310 


SAU 102631 


5721 


SAUlc0045_orf 94p 


12712 


S1M10000043D12 

O 1 JVl 1 UUVUU^J U 1 £ 


3311 


SAU 100496 


5279 


SAUlc0041 orf 83p 


12484 


S 1 M 1 0000043D 1 2 


33H 


SAU301004 


5882 


SAU3cl255 orf Ip 


13079 


S1M10000043E02 


3312 


SAU 100793 


5329 


SAUlc0028_orf_52p 


12188 


S 1 M 1 0000043 R02 


3312 


SAU301433 


5895 


S AU3c 1 420_orf_2p 


13118 


S 1 M 1 0000043 E03 


3313 


SAU1 02032 


5591 


SAU 1 c0029_orf_47p 


12198 


<? 1 M 1 0000043 F0*5 


3314 


SAU 102067 


5598 


SAUlc0034 orf 54p 


12287 


S 1 M 1 0000043F07 


3315 


SAU102117 


5603 


SAUlc0027 orf 6p 


12181 


Si M1 0000043 FOR 


3316 


SAU 101344 


5426 


SAUlc0044 orf 41p 


12620 


S1M10000043F10 


3317 


SAU 1 00 186 


5242 


SAUlc0036 orf 19p 


12317 


S1M10000043F1 1 


3318 


SAU 102498 


5689 


SAUlc0045 orf 270p 


12688 


S1M1O0OO043F1 1 


3318 


SAU201381 


5813 


SAU2c0426 orf 16p 


12923 


S 1 M 1 0000043F 1 2 


3319 


SAU1 01752 


5522 


SAUlc0040 orf 85p 


12447 


SI M1 0000043 F01 


3320 


SAU 101797 


5537 


SAUlc0032 orf 17p 


12221 


S 1 M 1 0000043 F0 1 

0 11V1 1 UUVA/U*tJa U 1 


3320 


SAU101798 


5538 


SAUlc0032 orf 18p 


12222 


S 1 M 1 0000043 F0S 


3321 


SAU 101543 


5473 


SAUlc0037_orf_130p 


12346 


SI M 1 0000043F07 

O 1 IVI 1 V/V/VAIL^TJI V / 


3322 


SAU 1 02447 


5672 


SAU 1 c0045_orf_24p 


12685 


S 1 M1 0000043 F07 


3322 


SAU 102448 


5673 


SAUlc0045_orf23p 


12681 


S 1 M 1 0000043F08 


3323 


SAU1 01344 


5426 


SAU 1 c0044_orf_41 p 


12620 


S 1 M 1 0000043F09 


3324 


SAU 101801 

JA 1 W A WV A 


5541 


#N/A 


#N/A 


S1M10000043G01 

O 1 JVl 1 UUVvvT^vv 1 


3325 


SAU 100059 


5224 


SAUlcOC^S^orf^lOp 


12652 


S1M 10000 043G04 


3326 


SAU1 02423 


5667 


SAUlcOOSO^orf^p 


12208 


SI Ml 0000043 G05 


3327 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000043G09 


3328 


SAUt 02585 


5703 


SAU 1 c0044_orf_289p 


12611 


S1M10000043GO9 


3328 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000043GIO 


3329 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000043H01 


3330 


SAU101797 


5537 


SAU 1 c003 2_orf_17p 


12221 


SI Ml 0000043 H01 

O I JVl 1 \l\J\I\J\J^mt X M.\J 1 


3330 


SAU 101798 

wA ±J * w A / w 


5538 ! 


SAUlc0032 orf 18p 


12222 


S1M10000043H03 


3331 


SAU101803 


5543 


SAUlc0032_orf_23p 


12228 


S1M10000043H03 


3331 


SAU1 01804 


5544 


#N/A 


#N/A 


S1M10000043H04 


3332 


SAU100128 


5231 


#N/A 


#N/A 


SIM10000043H04 


3332 


SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


S1M10000043H04 


3332 


SAU101576 


5488 


SAUlcO()44_orf_105p 


12554 


S1M10000043H05 


3333 


SAU200058 


5773 


SAU2c0134_orf_lp 


12719 
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SIM10000043H05 


3333 


SAU200059 


5774 


SAU2c0134_orf_3p 


12720 


S1M10000043H06 


3334 


SAU 10241 7 


5663 


SAUlc0030_oif_17p 


12204 


S1M10000043H06 


3334 


SAU 102863 


5737 


#N/A 


| #N/A 


S1M10000043H09 


3335 


SAU302950 


5914 


SAU3cl512_oifJ2p 


13160 


SIM10000043H10 


3336 


SAU101024 


5369 


SAUlc0045_orfJ0p 


12711 


S1M10000043H11 


3337 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIMI0000044A02 


3338 


SAU101092 


5381 


SAUlc0028_orf_9p 


12192 


S1M10000044A06 


3339 


SAU101777 


5527 


SAUlcO037_prf39p 


12352 


S1M10000044A08 


3340 


SAU101175 


5388 


SAUlc0031_orfJp 


12213 


S1M1O000044AO9 


3341 


SAU1 02292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000044A11 


3342 


SAU102602 


5708 


SAUlcO032_prfJp 


12249 


S1M10000044A12 


3343 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000044B01 


3344 


SAU1 02268 


5630 


SAUlc0032j3if_63p 


12252 


S1M10000044B02 


3345 


SAU101968 


5581 


SAUlc0028_orf43p 


12187 


S1M10000044B05 


3346 


SAU1 00690 


5309 


#N/A 


#N/A 


S1M10000044B06 


3347 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000044B06 


3347 


SAU1 02881 


5740 


SAUlc0032_orf4p 


12242 


S1M10000044B08 


3348 


SAU1 01752 


5522 


SAUlc0040__orfJ5p 


12447 


SI Ml 0000044B 11 


3349 


SAU101573 


5485 


SAU 1 c0044_orf2 1 2p 


12587 


S1M10000044B12 


3350 


SAU201197 


5806 


SAU2c0429_orf2p 


12938 


SIM10000044C04 


3351 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


SLM10000044C06 


3352 


SAU 101 614 


5494 


SAUlc0044_orf_9p 


12649 


SIM10000044C07 


3353 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000044C07 


3353 


SAU100965 


5364 


SAUlc0044_orfJ7p 


12642 


S1M10000044C08 


3354 


SAU1 02909 


5743 


SAUlc0036_orfJ6p 


12315 


S1M10000044C11 


3355 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


SIM10000044C12 


3356 


SAU1 02280 


5632 


SAUlc0038_orf_3p 


12378 


S1M10000044D01 


3357 


SAU100546 


5289 


SAUlc0032_orf_2p 


12235 


S1M10OO0044DO1 


3357 


SAU102880 


5739 


SAUlc0032_orfJp 


12224 


S1M10000044D04 


3358 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000044D06 


3359 


SAU101300 


5415 


SAUlc0044_orf_ll3p 


12557 


SIM10000044D06 


3359 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


S1M10000044D08 


3360 


SAU102270 


5631 


SAUlc0032_orf_65p 


12253 


S1M1OOO0O44DO9 


3361 


SAU100131 


5232 


SAUlc0043_orfJ56p 


12517 


S1M10000044D10 


3362 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000044D11 


3363 


SAU101571 


[ 5483 


SAUlc0044_orf210p 


12585 


S1M10000044D12 


3364 


SAU102231 


5614 


SAUlc0043_orfJ8p 


12527 


S1M10000044D12 


3364 


SAU102232 


5615 


SAUlc0043_orfJ9p 


12530 


S1M10000044E01 


3365 


SAU101371 


5435 


SAUlc0033_orf7p 


12275 


S1M10000044E02 


3366 


SAU102283 


5634 


SAUlc0006_orfJp 


12119 


S1M1OO00044E06 


3367 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000044E07 


3368 


SAU301829 


5902 


SAU3cl5l5_orfJ7p 


13162 


S1M10000044E09 


3369 


SAU101320 


5420 


SAUlc0015_orf_I6p 


12128 


S1M10000044E10 


3370 


SAU100497 


5280 


SAUlc0018_orf_3p 


12140 


S1M10000044E11 


3371 


SAU101270 


5410 


SAUlc0037_orf_89p 


12365 


S1M10000044F02 


3372 


SAU101632 


5499 


SAUlc0039_orfJp 


12407 


S1M10000044F06 


3373 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000044F08 


3374 


SAU101262 


5406 


SAUlc0042_orfJ13p 


12488 
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S1M10000044F10 


3375 


SAU101092 


5381 


SAUlc0028_orf_9p 


12192 


S1M10000044F10 


3375 


SAU202882 


5855 


SAU2c0381_orf3p 


12848 


S1M10000044G02 


3376 


SAU 102933 


5744 


SAUlc0039L_orf_62p 


12412 


S1M10000044G05 


3377 


SAU101242 


5404 


SAUlc0044_orfJ8p 


12578 


S1M10000044G08 


3378 


SAU102601 


5707 


SAUlc0041_orf_46p 


12467 


S1M10000044G08 


3378 


SAUI02606 


5711 


SAUlc0041_orf_50p 


12471 


S1M10000044G10 


3379 


SAU101092 


5381 


SAUlc0028_orf9p 


12192 


S1M10000044G10 


3379 


SAU202882 


5855 


SAU2c038LoriL3p 


12848 


S1M10000044G11 


3380 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


S1M10000044H06 


3381 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000044H06 


3381 


SAU100965 


5364 


SAUlc0044_orf87p 


12642 


S1M1OOO0O44H07 


3382 


SAU100595 


5294 


SAUlc0043_orf_62p 


12547 


S1M10000044H08 


3383 


SAU101543 


5473 


SAUlc0037__orfJ30p 


12346 


S1M10000044H09 


3384 


SAU100886 


5349 


SAUlc0018_orfJ6p 


12139 


S1M10000044H09 


3384 


SAU1 00887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000044H10 


3385 


SAU101573 


, 5485 


SAUlc0044_orf_212p 


12587 


S1M10000044HM 


3386 


SAU102578 


5701 


SAUlc0039_orf_61p 


12411 


S1M10000045A02 


3387 


SAU100866 


5344 


SAUlc0044_orfJ00p 


12553 


S1M10000045A06 


3388 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249- 


SI Ml 0000045 A07 


3389 


SAU102378 


5653 


SAUlc0040_orf61p 


12437- 


S1M10000045A08 


3390 


SAU102336 


5646 


SAUlc0045_orfJ46p 


12659 


S1M10000045A12 


3391 


SAU201765 


5833 


SAU2c0309_orf_5p 


12770 


S1M10000045B01 


3392 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000045B02 


3393 


SAU100546 


5289 


SAUlc0032_orf_2p 


12235 


S1M10000045B03 


3394 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000045B07 


3395 


SAU10J803 


5543 


SAUlc0032_orf23p 


12228 


S1M10000045B10 


3396 


SAU200468 


5781 


SAU2c0429_orfJ9p 


12937 


S1M10000045B11 


3397 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000045B12 


3398 


SAU10I571 


5483 


SAUlc0044_orf210p 


12585 


S1M10000045C02 


3399 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000045C03 


3400 


SAU100887 


5350 


SAUlc0018_orfJ5p 


12138 


S1M10000045C04 


3401 


SAUI02286 


5636 


SAUlc0038_orf_6p 


12393 


S1M10000045C04 


3401 


SAU102287 


5637 


SAUlc0038_orf_7p 


12398 


S1M10000045C05 


3402 


SAU101571 


5483 


SAUlc0044 - orf_210p 


12585 


S1M10000045C07 


3403 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000045C09 


3404 


SAU101744 


5520 


SAUlc0037_orf_94p 


12367 


S1M10000045C09 


3404 


SAU300191 


5868 


SAU3c0672_orf_lp 


13037 


S1M10000045D01 


3405 


SAU101893 


5572 


SAUlc0034_orf_32p 


12282 


S1M10000045D03 


3406 


SAU101599 


5491 


SAUtc0041_orf_5p 


12478 


S1M10000045D07 


3407 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


S1M10000045D08 


3408 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000045D09 


3409 


SAU101572 


5484 


SAUlc0044_orf_211p 


12586 


S1M10000045D10 


3410 


SAU 100866 


5344 


SAUlc0044_orfJ00p 


12553 


S1M10000045DI1 


3411 


SAU101492 


5465 


SAUlc0025_orf21p 


12166 


S1M10000045DU 


3411 


SAU101493 


5466 


SAUlc0025_orf_22p 


12167 


S1M10000045D12 


3412 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000045D12 


3412 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000045E04 


3413 


SAU102132 


5605 


SAUlc0027_orf_19p 


12177 
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S1M10000045E05 


3414 


SAU 101491 


5464 


S AU I c0025_orf_20p 


12165 


S1M10000045E08 


3415 


SAU201752 


5832 


S AU2c043 6_orf_ 1 9p 


12963 


S1M10000045E09 


3416 


SAU101794 


5535 


#N/A 


#N/A 


S1M10000045E10 


3417 


SAU101756 


5524 


SAU1 c0040j>rf82p 


12445 


S1M10000045E11 


3418 


SAU1 00970 


5365 


SAUlc0043_oif.l97p 


12529 


S1M10000045E12 


3419 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000045F04 


3420 


SAU 102241 


5617 


SAU 1 c0043_orf_25p 


12539 


S1M10000045F05 


3421 


SAU100114 


5228 


SAU 1 c0043_orf_225p 


12535 


S1M10000045F08 


3422 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000045F11 


3423 


SAUI021I7 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000045F12 


3424 


SAU 101 806 


5546 


SAUlc0032_orf25p 


12230 


S1M10000045G03 


3425 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1MI0000045G06 


3426 


SAUIOI40O 


5444 


SAUIc0036_orf_35p 


12326 


S1M10000045G07 


3427 


SAU101561 


5479 


SAUlc0022_orf_4p 


12149 


S1M10000045G08 


3428 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000045G 10 


3429 


SAU20I571 


5824 


SAU2c0447_orf_l 7p 


12997 


S1M10000045G12 


3430 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000045H06 


3431 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000045H10 


3432 


SAU100414 


5270 


SAU1 c0O22_orf_24p 


12148 


S1M10000045H11 


3433 


SAU100414 


5270 


SAU1 c0022__orf_24p 


12148 


S1M10000046AO3 


3434 


SAU202731 


5850 


#N/A 


#N/A 


S1M10000046A04 


3435 


SAU100062 


5225 


SAU 1 c003 5_orf_98p 


12309 


S1M10000046A04 


3435 


SAU100231 


. 5245 


#N/A 


#N/A 


S1M10000046A06 


3436 


SAU101383 


5438 


SAUlc0022_orf_20p 


12147 


S1M10000046A08 


3437 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


S1M10000046A09 


3438 


SAU100315 


5260 


SAUlc0037_orf62p 


12358 


S1M10000046A11 


3439 


SAU100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000046A11 


3439 


SAU 100433 


5272 


SAU1 c0040_orf_87p 


12449 


S1M10000046A12 


3440 


SAU101814 


5551 


SAUlc0032_orf32p 


12237 


S1M10000046B01 


3441 


SAU102334 


5645 


SAUlc0045jorf_144p 


12658 


S1M10000046B03 


3442 


SAU101039 


5373 


SAUlc0043_orf_181p 


12522 


S1M10000046B04 


3443 


SAU101797 


5537 


SAUlc0032_orf_17p 


12221 


S1M10000046B05 


3444 


SAU101156 


5386 


SAUlc0036_orfJ2p 


12311 


S1M10000046B07 


3445 


SAU100866 


5344 


S AU1 c0044_orf_100p 


12553 


S1M10000046B08 


3446 


SAU101365 


5432 


SAU 1 c0044_orf_l 1 2p 


12556 


S1M10000046B09 


3447 


SAU 100866 


5344 


SAU 1 c0044_orf_l OOp 


12553 


S1M10000046BH 


3448 


SAU 102541 


5697 


SAU1 c0045_orf_195p 


12668 


S1M10000046B12 


3449 


SAU101400 


5444 


SAUlc0036_prf_35p 


12326 


S1M10000046C02 


3450 


SAU200601 


5787 


#N/A 


#N/A 


S1M10000046C04 


3451 


SAU 1001 18 


5229 


SAU l cOO 1 5_orf_l 3p 


12125 


S1M10000046C05 


3452 


SAU101159 


5387 


SAU l c0036_orf46p 


12331 


S1M10000046C06 


3453 


SAU1 02585 


5703 


SAU 1 c0044_prf_289p 


12611 


ri it ri AAA (\t\A <CAA£ 

S 1 M 1 000 U046CU6 


3453 


OAT TO A1 TTl 


JOj4 


C AT T^f*f\AAA. An 
o AU ZCU44O_0IT_4p 


llyyO 


S1M10000046C07 


3454 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000046C08 


3455 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000046C11 


3456 


SAU102144 


5608 


SAUlcO041_prf_15p 


12459 


S1M10000046C12 


3457 


SAU100313 


5259 


SAUlcO045_prf_153p 


12661 


S1M1000Q046C12 


3457 


SAU1 00359 


5264 


SAUlc0032_oif35p 


12239 
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S 1 M 1 OO00046D0 1 

O 1 1Y1 1 UUuvl/HULV U 1 


3458 


SAU1O0158 


5238 


SAUlc0040 orf 80p 


12443 


S 1 M 1 0000046D02 


3459 


SAU102144 


5608 


SAUlc0041 orf 15p 


12459 


S1M10000046D03 


3460 


SAU101857 


5560 


SAU 1 c0044_orM 56p 


12569 


SI Ml 0000046004 

O 1 A»A A v/V/ V Uv*T ssts 


3461 


SAU102433 


5668 


SAUlc0045_orf_37p 


12701 


ci Ml 0000046D05 


3462 


SAU 102602 


5708 


SAU 1 c003 2_orf_5p 


12249 


ci\4i onooo46D08 


3463 


SAU 101 495 

<Ji\ Ulvl ***** 


5467 


SAUlc0037 orf 65p 


12360 


9 1 m i fioooo46noQ 


3464 


SAU 100679 


5305 


SAUlc0018 orf 14d 


12137 


S 1 M 1 000004 fin 1 0 


JlUJ 


SATI101808 


5548 


SAUlc0032 orf 27d 


12232 


siMiooooo46ni i 




S AT Jl 00496 


5279 


SAUlc0041 orf 83d 


12484 


<5iMiooooo4fini i 

OllVIluVUUV t KJ.L/l 1 


3466 


SAT 130 1004 

OAUJU 1 UU~ 


5882 


SAU3cl255 orf In 


13079 


o Jl 1V1 1 \J\J\J\J\r't\lLS I £t 


3467 


cat] 100496 


5279 


SAUlc0041 orf 83d 


12484 


9 1 M 1 0000046D 1 9 


3467 


SAII301004 

JAUJu A Vlrf 


5882 


SAU3cl255 orf Id 


13079 


civji noooo46Fii i 


3468 


SATI101610 


5492 


SAUlc0044 orf 5o 


12629 


^ i m i noooo46E09 


3469 


SAT Tl 01 857 


5560 


SAUlc0044 orf 156d 


12569 


qimi ooooo46F04 


3470 


SATI101800 


5540 


SAUlc0032 orf 20p 


12225 


<i 1 m i nonoo46F04 


3470 


SAT1101801 

OAU A \I A UU A 


5541 


#N/A 


#N/A 


<i i A/f i onono4fiR07 


3471 


SAT 1100591 


5283 


SAUlc0044 orf 250o 


12600 


<s1M10000046FjOR 


3472 


SATJ 102283 

OAU A VibifelM 


5634 


SAUlc0006 orf Id 


12119 


S 1 M 1 OQ00046E 1 0 

O J At A ■ lAIUvvrtULj A \J 


3473 


SAU 102283 


5634 


SAU 1 c0006_orf_l p 


12119 


ciui noooo46FO i 

o i ivi i uuwy»ur \j i 


3474 


SATI101028 


5370 


SAUlc0043 orf 7o 


12552 


cm] 0000046F09 

O 1 IVI I VAJUV>U*tWl^ U.4. 


3475 


SAU 100546 


5289 


SAUlc0032 orf 2d 


12235 


^imiooooo46F09 

O 1 IVI 1 UUUUUtUr 


3475 


SAT J 102880 


5739 


SAUlc0032 orf Id 

ul * A Vv u*f ^ VI A J 


12224 


c i mi ooooo46F05 

o 1 ivi i uuuuuior \jj 


3476 

J*T /U 


SAT 11 02671 


5729 


SAUlc0024 orf 9d 


12161 


1 M 1 0000046F06 
o i ivi i Uvuuutur uo 


3477 


SAT J 100702 

OAU 1 UU / Ui 


5310 


SAUlc0029 orf 34d 


12196 


s i mi 0000046FO6 

o J ivi i wwyHur uu 


3477 


SAU3 00825 


5878 


SAU3cll71 orf lp 


13068 


ciui O000046F08 
o j ivi i uuuuutur uo 


3478 


SAT 11 02297 


5640 


SAUlc0045 orf 41o 

Uilw A VVV»*' VIA Tip 


12704 


^ 1 Ml OOOOOinFflQ 


347Q 


SAT 11 0051 7 

OAU 1 UU J 1 / 


5282 


#N/A 


#N/A 


S 1 M 1 0000046F1 0 


3480 


SAU 102059 

OAU 1 UAWJ7 


5597 


SAUlc0034 orf 5 Id 


12286 


c 1 mi ooono4£Fi 9 

o J ivi i uuuuyHur 


3481 


CATT1 01365 

OAU I U UUJ 


5432 


SAUlc0044 orf 112n 


12556 


<i i m i oonoo460o i 


3489 

J40& 


SATT900752 ! 


5795 


SAU2c0354 orf 5n 


12809 


Qi\4i ooooo46fioi 

O J IVI lUUUvvrtOVJVI 


3489 


SAT J3 00975 

OAUJUU7 / J 


5880 


SAU3cl240 orf 3d 


13075 1 


c 1 m i ooooo46fi09 

O J IVI 1 UUUUUHUVJUa 


3483 

Ot 


SATJ101571 

OAU IVU M 


5483 


SAUlc0044 orf 2I0d 

i^iiV A Ww^T T VI A 40 1 V A> 


12585 


C|M1 0000046G01 

0 1 IYL IwvVlrtwVJvJ 


3484 


SAU 1 00773 


5326 


SAUlc0038 orf 39d 

k^J IVVVJU VIA 


12377 


S 1 M 1 0000046G04 


3485 


SAU 100436 


5273 


SAUlc0023 orf 20p 


12154 


S1M10000046G07 


3486 


SAU101866 

uAU AVI WWW 


5564 


SAUlc0036 orf 21p 


12319 


S 1 M 1 0000046G09 

O 1 AVA, 1 VVVV vTV/VJV/ 


3487 


SAU 102663 


5727 


SAUlc0024 orf 2p 


12158 


S1M10000046G10 

L/ A ATA 1 wUVvVtwVJ 1 \t 


3488 


SAU 10 1756 


5524 


SAUlc0040_orf 82p | 


12445 


SIMI0000046H01 j 


3489 


SAU10I445 


5452 


SAUic0038_orf47p 


12382 


S1M1OOOO046HO1 


3489 


SAU101446 


5453 


SAUlc0038_orf_48p 


12383 


S1M10000046H10 


3490 


SAU200928 


5798 


SAU2c0365_orf 5p 


12815 


S 1 M 1 0000047 A03 1 

kj A AVA A uUVwVt / i JLVJ 


3491 


SAU 100 157 


5237 


SAUlc0040 orf 81p 


12444 


SI Ml 0000047 A04 

kJ A AVA A WUvvTT / 


3492 


SAUSOOS?'? 


5873 


SAU3cl019 orf lp 


13051 


S1M10000047A05 


3493 


SAU101805 


5545 


SAUlc0032_orf24p 


12229 


S1M10000047A06 


3494 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


S1M10000047A06 


3494 


SAU301O30 


5883 


SAU3cl268_orf_lp 


13080 


S1M10000047A07 


3495 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000047A08 


3496 


SAU1 02602 


5708 


SAUlc0032_oif.5p 


12249 


SIM10000047A09 


3497 


SAU10127I 


5411 


SAUlc0037_orf_90p 


12366 
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Sinn Ga<i1T\ 
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mil length 

ORF 
Protein Seq 
ID 


o i x jf i AAaaaa H A l f\ 

olM10000047A10 


349© 


PATH fWVTA? 1 


5321 


PATH J.AA-7Z* — C £{\ 

SAU 1 c0036_on_59p 


12335 


n i \ f 1 AAAAAA""J All 

S1M10Q00047A11 


3499 


OATH AA1 O 1 

SAU 1001 31 


5232 


O A f 1 1 A A A *1 t E f 

SAU 1 c0043_orf_l 56p 


12517 


S1M10000047A12 


3500 


OATH A AO A A 

oAU 100300 


5253 


C AT11.AA/IA ~ _c AA 

SAU 1 c0040 ori_90p 


12451 


SIM10000047B02 


3501 


O A T 1 1 A 1 TA 1 

SAU101791 


5532 


O A T T 1 _ AA1 A - /» 1 A 

SAU l c0032_orf_l 2p 


12216 


O 1 "KA1 AAAAAA TDAA 

b 1M10000047B04 


3502 


O ATM A1 O CC 

aAul013oo 


5433 


p A TT1 „AA1 /• 

SAUl c0033_orf2p 


12266 


rill M 1 AAAAA/HDAC 

S 1 M 1 0000047B05 


3503 


C A T Tl A1 Ci(C 

aAU 101545 


5474 


CI A T T 1 _ AA1 T C 1 *» A 

SAUl c0037_orf_l32p 


12348 


S 1M1 0000047B06 


3504 


CAT TOAAAA^ 

aAU20000o 


5770 


C AT1A.A1 ft 1 

SAU2c01 57_orl_lp 


12723 


ft « \ #1 AAAAA J rtT\ A A 

S1M10000047B08 


3505 


SAU101808 


5548 


SAU 1 c0032_orf_27p 


12232 


o 1 *k # t a /\aaa a- 


3506 


A A T 11 AA1 1 1 

SAU100131 


5232 


A A Y tl _ A A A A O 4 m f 

SAU 1 c0043_orf_ 1 56p 


12517 


SIM10000047B10 


3507 


SAU101156 


5386 


SAU 1 c0036_orf_l 2p 


12311 


S1M10000047B12 


3508 


at ti ai n/n 

SAU101868 


5565 


SAU 1 c003 6_orf_23 p 


12320 


S1M10000047C01 


3509 


OAT 71 AAnll" 

SAU1 00275 


5252 


SAUlc0036_orf_15p 


12314 


S1M10000047C02 


3510 


SAU10H56 


5386 


SAU 1 c0036_orf_ 1 2p 


12311 


S1M10000047C03 


3511 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000047C04 


3512 


SAU101271 


5411 


SAU 1 c0037_orf_90p 


12366 


S1M10000047C06 


3513 


SAU101815 


5552 


SAU I c0032_orf_3 3p 


12238 


S1M10000047C08 


3514 


A A T T1 A < AAA 

SAU101808 


5548 


SAU 1 c0032_orf27p 


12232 


S1M10000047C09 


3515 


O A Til A 1 All 

SAU 101271 


5411 


SAU 1 c0037_orf_90p 


12366 


S1M10000047C11 


3516 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


S1M10000047C11 


3516 


n A 1 tl A t A*> A 

SAU301030 


5883 


SAU3cl268_orf_lp 


13080 


S1M10000047C12 


3517 


SAU101868 


5565 


SAU 1 c0036__orf_23p 


12320 


S1M10000047D02 


3518 


O A T T1 A1 O OO 

SAU101387 


5440 


n A Y 1 1 AAA A /* *Wf\ 

SAU l c003 8_orf_52p 


12386 


S1M10000047D03 


3519 


A A T Tl At A /*" A 

SAU 101 868 


5565 


SAUl c0036_orf_23p 


12320 


S1M10000047D04 


3520 


nil n aa i 

SAU100157 


5237 


4Fl A f 71 A A ^ A /» f% « 

SAU l c0040__orf_8 1 p 


12444 


S1M10000047D05 


3521 


O A 1T1 A1 Afll 

SAU 101 271 


5411 


SAU l c0037_orf_90p 


12366 


S1M10000047D09 


3522 


A l v f * AAA/% * 

SAU 100921 


5355 


SAU l c003 8_orf_76p 


12396 


S1M10000047D10 


3523 


All f A Al f Ml 

SAU201571 


5824 


SAU2c0447_orf_l7p 


12997 


S1M100OO047D11 


3524 


SAU 10303 8 


5757 


#N/A 


?VN/A 


S1M10000047D12 


3525 


A A THAI T ^ ^ 

SAU101175 


5388 


SAUlc003]_orf^]p 


12213 


A 4 % # 1 A A AAA J HPA 1 

S1M10000047E01 


3526 


A ittl A A t C CI 

SAU 100 158 


5238 


fl A V f 1 AAA A f A A 

SAUl c0040_orf_80p 


12443 


AAAAA i^lPA^ 

S1M10000047E02 


3527 


n i 1 Y1 AA1 *> 1 

SAU100131 


5232 


A i YT« AAA** _J> % * A* 

SAU l c0043_orf_l 56p 


12517 


S1M10000047E03 


3528 


n it i< /\t if a 

SAU1 02452 


5676 


A A T Tl A A J ^ /« aa 

SAUl c0045_orf_20p 


12674 


<-> t * ri aaaaa iirn a 

S1M10000047E04 


3529 


O A T Tl Al AA^ 

SAU101996 


5584 


ri A TTi AAA A _f« AA 

SAU 1 c0040_orf_99p 


12456 


mi /i AAAAn ii^n a^t 

SIM10000047E05 


3530 


CA1I1A101C 

SAU101815 


5552 


A 1TI1 AA^A /• *i T 

SAU 1 c0032_orf_33p 


12238 


mill AAAAn A *TT^ A ^ 

S1M10000047E06 


3531 


O A 1 Tl A1 OAT 

SAU101807 


5547 


SAU l c0032_orf26p 


12231 


Pin yf t AAAAAAfTCAO 
S I M 1 0000047b0o 


3532 


oAU 10/200 


5611 


SAU 1 c0045__orf_l 68p 


12665 


nit *•! AAArtAinCftrt 

S I M 1 0000047E09 


3533 


O A 1 T1AAD1 A 

aAUlOOolO 


5333 


OATH _AATT C t % 

SAU 1 c0037_prf_l I p 


12343 


SIMl 0000047b 10 


3534 


aAU200yZo 


5/yo ! 


C ATI1aA1£C C c_ , 

oAU2c03 6 5_on_5 p 


12815 


c i hat i AAnrtAvinri i 
SI Ml 0000047b 1 1 


3535 


C A 1 Tl Al 1 

aAUIOl 156 


5386 


p ATII AAT £ C 1 A 

SAU 1 c0036_orf_12p 


12311 


SlM10000047bl2 


3536 


OAT lOAAQIO 

bAU200y2o 


5798 


OAT TA _A1 C C £ 

SAU2c0365__orf_Dp 


12815 


SlM1000Q047h02 


3537 


OAT T 1 AAT CO 

SAU100158 


5238 


OATH —AAA 1 A C OA 

SAU J c0040_o/i_80p 


12443 


S 1 M 1 0Q00Q47r 03 


3538 


O AT T 1 Al AAA 

bAU 101242 


C A f\A 

5404 


OATH -AA/I A r lO 

SAU 1 cOQ44_orF_J 8p 


12578 


o lMJUUUUU4/rU4 






JO J 3 


oAU 3C 1 0 lV__0n_I p 


1 1AC 1 

13051 


S1M10000047F05 


3540 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000047F06 


3541 


SAU200928 


5798 


SAU2c0365„orfJp 


12815 


S1M10000047F07 


3542 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000047F08 


3543 


SAU101242 


5404 


SAU 1 c0044_orf_l 8p 


12578 


S1M10000047F09 


3544 


SAU100157 


5237 


SAUlc0(H0_orfL8lp 


12444 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Gene marked gene 


full length 

ORF 
Protein Seq 

ID 


S1M1000Q047F10 


3545 


SAU201571 


5824 


SAU2c0447 orfJ7p 


12997 


S1M10000047F11 


3546 


SAU1 01805 


5545 


SAUlc0032 orf 24p 


12229 


SIM10000047F12 


3547 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000047G01 


3548 


SAU101369 


5434 


SAUlc0033_orf_5p 


12274 


S1M10000047G02 


3549 


SAU100141 


5236 


SAUJc0032_orf 8p 


12259 


S1M10000047G04 


3550 


SAU101341 


5424 


SAUlc0044 orf 38p 


12618 


S1M10000047G05 


3551 


SAU100684 


5306 


SAUlc0044 orf 68p 


12632 


S1M10000047G05 

*-J X V WW* t 


3551 


SAU1 00685 


5307 


SAUlc0044 orf 69o 


12633 


S1M10000047G06 


3552 


SAU100141 


5236 


SAUlcO032 orf 8p 


12259 


S1M10000047G07 


3553 


SAU101798 


5538 


SAUlc0032 orf 18p 


12222 


S 1M1 0000047G08 


3554 


SAU101028 


5370 


SAUlc0043 orf 7o 


12552 


S1M10000047G09 


3555 


SAU100810 


5333 


SAUlc0037 orf lip 


12343 


S1M10000047G10 


3556 


SAU 102607 


5712 


SAUlcO041 orf 51p 


12472 


S1M10000047H03 


3557 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


SIM10000047H04 


3558 


SAU 102200 


5611 


SAUlcO045 orf 168p 


12665 


SIM10000047H05 


3559 


SAU 102452 


5676 


SAUIc0045 orf 20p 


12674 


S1M10000047H06 


3560 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000047H07 


3561 


SAU200006 


5770 


SAU2c0157 orf Ip 


12723 


S1M10000047H08 


3562 


SAU101798 


5538 


SAUlc0032 orf 18p 


12222 


S1M10000047H09 


3563 


SAU 102578 


5701 


SAUlc0039 orf 61 p 


12411 


S1M10000047H11 


3564 


SAU 1 01 028 


5370 


SAUlc0043 orf 7p 


12552 


S1M1 0000048 A02 


3565 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


SIM10000048A03 

u xxtx i ww v»urivj 


3566 


SAU 100866 


5344 


SAUlc0044 orf lOOp 


12553 


S1M1 0000048 A04 


3567 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000048A05 


3568 


SAU101868 


5565 


SAUlc0036 orf 23p 


12320 


S1M1 000004 8A06 


3569 


SAU 1001 57 


5237 


SAUlc0040 orf 81 n 


12444 


S1M10000048A07 


3570 


SAU101156 


5386 


SAUlc0036 orf 12p 


12311 


SI Ml 0000048 A09 


3571 


SAU 1001 58 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000048A10 

<j x *»x i uv/vwwTVJri x v/ 


3572 


SAU201571 


5824 


SAU2c0447 orf 17d 


12997 


S1M10000048A11 


3573 


SAU101807 


5547 


SAUlc0032 orf 26p 


12231 


S1M10000048A12 


3574 


SAU 1 01 271 


5411 


SAUlc0037 orf 90p 


12366 


S1M10000048B02 


3575 


SAU100608 


5297 


SAUlc0034 orf 69p 


12293 


S1M10000048B05 


3576 


SAU101028 


5370 


SAUlc0043 orf_7p 


12552 


S1M10000048B08 


3577 


SAU102452 


5676 \ 


SAUlc0045_orf_20p 


12674 


S1M10000048B10 


3578 


SAU100158 


5238 


SAUlc0040j>rf_80p 


12443 


S1M10000048B11 


3579 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000048B12 


3580 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000048B12 


3580 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000048C01 


3581 


SAU101028 


5370 


SAUlc0043_orf7p 


12552 


S1M10000048C02 


3582 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000048C03 i 


3583 


SAU 102200 


5611 


SAUlc0045_orf_168p 


12665 


S1M10000048C05 


3584 


SAU300998 


5881 


SAU3cl253_orf3p 


13077 


S1M10000048C06 


3585 


SAU100684 


5306 


SAUlc0044_orf_68p 


12632 


S1M10000048C06 


3585 


SAU100685 


5307 


SAUlc0044_orf_69p 


12633 


S1M10000048C07 


3586 


SAU102452 


5676 


SAUlc0045_orf20p 


12674 ! 


S1M10000048C08 


3587 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 


S1M10000048C09 


3588 


SAU101907 


5574 


SAUlc0040_.orf.79p 


12442 


S1M10000048C11 


3589 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 
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ID 


S1M10000048D02 


3590 


SAU100123 


5230 


SAU 1 c0043_orf_ 1 89p 


12526 


S1M10000048D02 


3590 


SAU1 02001 


5586 


SAUlc0040_orf_I02p 


12424 


S1M10000048D02 


3590 


SAU103159 


""""" ' 'ensr\ ~~ 

5762 


SAU 1 c0045_orf_204p 


12670 


S1M10000048D02 


3590 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


S1M10000048D08 


3591 


SAU300572 


5873 


SAU3cl019_prf_lp 


13051 


S1M10000048D09 


3592 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000048D10 


3593 


SAU3 02950 


5914 


SAU3cl512_orf_12p 


13160 


S1M10000048D12 


3594 


SAU102599 


5706 


SAUlc0041j>if45p 


12466 


S1M10000048D12 


3594 


SAU103191 


5765 


SAUlc0041_orf.44p 


■ 12465 


S1M10000048E02 


3595 


SAU101028 


5370 


SAUlc0043_orf7p 


12552 


S1M10000048E03 


3596 


SAU102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000048E04 


3597 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000048E06 


3598 


SAU200006 


5770 


SAU2c0157_orfJp 


12723 


S1M10000048E07 


3599 


SAU100959 


5359 


SAUlc0042_orf_102p 


12485 


S1M10000048E08 


3600 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000048E10 


3601 


SAU302950 


5914 


SAU3cl512_orfJ2p 


13160 


S1M10000048F02 


3602 


SAU101387 


5440 


SAUlc0038_orf52p 


12386 


S1M10000048F07 


3603 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000048F08 


3604 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000048F09 


3605 


SAU1 01793 


5534 


SAUlc0032_orM4p 


12218 


S1M10000048F11 


3606 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000048F11 


3606 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000048F12 


3607 


SAU1 03038 


5757 


#N/A 


#N/A 


S1M10000048G02 


3608 


SAU102453 


5677 


SAUlc0045_orf_19p 


12669 


S1M10000048G03 


3609 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000048G04 


3610 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000048G05 


3611 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000048G07 


3612 


SAU102006 


5589 


SAUlc0040_orf_107p 


12427 


S1M10000Q48G07 


3612 


SAU102007 


5590 


SAUlc0040_orf_108p 


12428 


S1M10000048G10 


3613 


SAU101793 


5534 


SAUlcO032j>rf_14p 


12218 


S1M10000048G11 


3614 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000048H01 


3615 


SAU100608 


5297 


SAUlc0034_orf69p 


12293 


S1M10000048H02 


3616 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000048H03 


3617 


SAU101815 


5552 


SAUlc0032_j>rf_33p 


12238 


S1M10000048H04 


3618 


SAU 102200 


5611 


SAUlc0045_orf_l68p 


12665 


S1M10000048H05 


3619 


SAU100157 


5237 


SAU 1 c0040_orf_8 1 p 


12444 


S1M10000048H07 


3620 


SAU 100 157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000048H08 


3621 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000048H09 


3622 


SAU 100 157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000048H10 


3623 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000048H11 


3624 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


K1M10000037D10 


1077 


ECO100078 


10023 


#N/A 


#N/A 


Kl M 1 0000002F02 


1054 


ECO 100252 


10052 


#N/A 


#N/A 


K1M10000007F01 


1057 


ECO100397 


10064 


#N/A 


#N/A 


K1M10000007F01 


1057 


ECO100398 


10065 


#N/A 


#N/A 


K1M10000004F06 


1056 


ECOl 00990 


10120 


#N/A 


#N/A 


K1M10000019D06 


1064 


ECO100990 


10120 


#N/A 


#N/A 


K1M10000030C07 


1070 


ECO102108 


10214 


#N/A 


#N/A 



-462- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqED 
(protein) 
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ID 


K1M10000044G05 


1086 


ECOl 02262 


10228 


#N/A 


#N/A 


K1M10000036G08 


1076 


ECO102447 


10247 


#N/A 


#N/A 


K1M10000033E01 


1075 


ECO102539 


10258 


#N/A 


#N/A 


K1M1O000O43DO5 


1081 


ECO102620 


10266 


#N/A 


#N/A 


K1M10000045D1O 


1088 


ECO102620 


10266 


#N/A 


#N/A 


K1M10000003C01 


1055 


ECO103101 


10315 


#N/A 


#N/A 


K1M10000030E07 


1071 


ECO104120 


10462 


#N/A 


#N/A 


K1M10000045A07 


1087 


ECO104268 


10475 


#N/A 


m/A 


S4M10000020F05 


3721 


ECO100449 


#N/A 


#N/A 


#N/A 


S4M10000026D04 


3742 


ECO100676 


m/A 


#N/A 


#N/A 


S4M10000014D07 


3706 


ECOl 00757 


#N/A. 


#N/A 


#N/A 


S4M10000015B11 


3708 


ECO100757 


#N/A 


#N/A 


#N/A 


S4M10000016A02 


3710 


ECO100757 


#N/A 


#N/A 


#N/A 


S4M10000022EI2 


3725 


ECO100757 


#N/A 


#N/A 


#N/A 


S4M10000026E12 


3744 


ECOl 00757 


m/A 


#N/A 


#N/A 


S4M10000035E03 


3764 


ECOl 00757 


#N/A 


#N/A 1 


#N/A 


S4M10000008H10 


3693 


ECOl 00758 


10101 


#N/A 


#N/A 


S4M10000014B05 


3704 


ECO100758 


10101 


#N/A 


#N/A 


S4M10000014DO7 


3706 


ECO100758 


10101 


#N/A 


#N/A . 


S4M1 000001 5B11 


3708 


ECO100758 


10101 j 


#N/A 


#N/A - 


S4M10000015E09 


3709 


ECO100758 


10101 


#N/A 


#N/A - 


S4M10000016A02 


3710 


ECO100758 


10101 


#N/A 


#N/A 


S4M10000022E12 


3725 


ECOl 00758 


10101 


#N/A 


#N/A 


S4M10000029B12 


3747 


ECO100758 


10101 


#N/A 


#N/A 


S4M10000020G10 


3722 


ECOl 00796 


10105 


#N/A 


#N/A 


S4M10000023F01 


3728 


ECO101916 


#N/A 


#N/A 


#N/A 


S4M10000014H02 


3707 


ECO102028 


#N/A 


#N/A 


#N/A ; 


S4M10000012B06 


3700 


ECO102066 


#N/A 


#N/A 


#N/A 


S4M10000035D01 


3762 


ECO102066 


m/A 


#N/A 


#N/A 


S4M10000024C06 


3730 


ECO102189 


10224 


#N/A 


m/A 


S4M10000006C05 


3689 


ECO102282 


#N/A 


#N/A 


m/A 


S4M10000037H09 


3772 


ECO102296 


#N/A 


#N/A 


m/A 


S4M10000030G11 


3751 


ECO102302 


m/A 


m/A 


m/A 


S4M10000026C10 


3741 


ECO102416 


10245 


#N/A 


m/A 


S4M10000026E06 


3743 


ECO102416 


10245 


#N/A 


m/A 


S4M10000036F07 


3768 


ECO102416 


10245 


#N/A 


m/A 


S4M10000034A02 


3756 


ECO102526 


m/A 


#N/A 


m/A 


S4M10000006F08 


3690 


ECO102541 


10259 


#N/A 


m/A 


S4M10000002G08 


3684 


ECO102730 


#N/A 


#N/A 


m/A 


S4M10000026C10 


3741 


ECO102870 


m/A 


#N/A 


m/A 


S4M10000026E06 


3743 


ECO102870 


#N/A 


#N/A 


#N/A 


S4M10000036F07 


3768 


ECO102870 


#N/A 


#N/A 


m/A 


S4M10000034H05 


3759 


ECO102900 


#N/A 


#N/A 


m/A 


S4M10000006A08 


3688 


ECO102944 


#N/A 


#N/A 


m/A 


S4M10000014D04 


3705 


ECOl 02986 


10301 


#N/A 


m/A 


S4M10000022D12 


3724 


ECO103238 


10354 


#N/A 


m/A 


S4M10000033F08 


3753 


ECOl 03238 


10354 


#N/A 


m/A 


S4M10000033G09 


3755 


ECO103238 


10354 


#N/A 


m/A 
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ID 


c^ijii aa aa aa i a 1 

b4M1000U001CUl 


JooU 




10365 


#N/A 


#N/A 


C AX Jt 1 AAAAAOjIHAO 

S4M 1 0000024B02 


511$ 




#N/A 


#N/A 


#N/A 


O^X if 1 AAAAAAA A A/1 

b4M 1 0000020A04 


noA 


JbCUlU3461 


#N/A 


#N/A 


#N/A 


O/IX/11 AAAAAAAT>A£ 

S4M10Q00002B06 


3681 


Jb.CUlU3666 


JJXTiA 

#N/A 


" jiSTtTa 

#N/A 


#N/A 


O A *K jf 1 AAAAA1 ATTA^ 

S4M 1 000001 9H06 


3719 


T?/~-»/-\ -| ATM O 

ECO 10373 8 


#N/A 


#N/A 


#N/A 


C An M 1 AAAAAA 4TTn^ 

S4M 1 0000024HQ2 


3736 


ECO 103738 


#N/A 


#N/A 


#N/A 


S4M1 000003 0F07 


3750 


ECOl 03738 


#N/A 


#N/A 


#N/A 


S4M10000034H09 


3760 


ECO 103738 


#N/A 


#N/A 


#N/A 


O 4% *1 AAAAA^^TI 4 

S4M10000032B12 


3752 


ECOl 03935 


#N/A 


#N/A 


#N/A 


S4M10000002B09 


3682 


ECO 103936 


#N/A 


#N/A 


#N/A 


S4M10000037A10 


3770 


ECO 103 951 


#N/A 


#N/A 


#N/A 


S4M100000I8DO9 


3711 


ECO 104080 


#N/A 


#N/A 


#N/A 


S4M1 000003 5F09 


3766 


EFA101301 


#N/A 


EFAlc0040_orf_173p 


#N/A 


S4M1 000003 5F09 


3766 


EFA102170 


#N/A 


EFA 1 c0040_orf_l 2 1 p 


#N/A 


S4MI0000001C01 


3680 


EFA 103268 


#N/A 


EFAlc0010Lorf_lp 


10479 


S4M1 000003 6F07 


3768 


HPY200334 


#N/A 


#N/A 


#N/A 


S4M1 000000 ICO I 


3680 


HPY201 1 16 


11570 


#N/A 


#N/A 


S4M10000037A10 


3770 


KPN 100467 


#N/A 


KPN1 c0583_orf_2p 


#N/A 


S4M10000030GH 


3751 


KPN 101 078 


#N/A 


KPNlcll90_orf_lp 


#N/A 


S4M10000024B02 


3729 


KPN101160 


#N/A 


KPNlcl224_orf_lp 


#N/A 


S4M10000032B12 


3752 


KPN101846 


#N/A 


KPNlcl681_prf2p 


#N/A 


S4M10000006C05 


3689 


KPN1020H 


#N/A 


KPNlcl862_orf_4p 


#N/A 


S4M1 000003 5B0 1 


3761 


KPN102014 


#N/A 


KPNlcl786_orf.lp 


11654 


S4M10000012B06 


3700 


KPN 102524 


#N/A 


#N/A 


#N/A 


S4M1 000003 5D01 


3762 


KPN 102524 


#N/A 


#N/A 


#N/A 


S4M10000002G04 


3683 


KPN102558 


#N/A 


KPNlcl982_orf_3p 


#N/A 


S4M10000002G08 


3684 


KPN 102558 


#N/A 


KPNlcl982_orf.3p 


#N/A 


S4M10000008H10 


3693 


KPN 103 640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000014B05 


3704 


KPN 103640 


#N/A 


KPNlc276I_orf_lp 


m/A 


S4M10000014D07 


3706 


KPN 103640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000015B11 


3708 


KPN 103640 


#N/A 


KFNlc2761_orf_lp 


#N/A 


S4M10000015E09 


3709 


T/«V T 1 A1 S" A f\ 

KPN 103 640 


#N/A 


KPNlc2761__orf_lp 


#N/A 


ri jx r 1 AAAAA1 f A f\>\ 

S4M10000016A02 


3710 


KPN 103640 


#N/A 


KPN 1 c276 l_orf_l p 


#N/A 


O A & M < AAAAA^^ri -t *1 

S4M10000022E12 


3725 


KPN 103640 


#N/A 


KPN 1 c276 l_orf_l p 


#N/A 


S4M 1 0000026E 1 2 


3744 


KPN 103640 


#N/A 


KPN 1 c276 l_orf_J p 


#N/A 


n ik f i aaaaai crni 

S4M 1 000003 5E03 


3764 


I^TYKI 1 AT £. Af\ 

KPN 103640 


#N/A 


KPN 1 c276 l^orf^l p 


#N/A 


O A ft jT1 AAA AAA OT T1 A 

S4M100000U8H10 


3693 


T/" Y1XT 1 A1 £,11 

KPN 103641 


#N/A 


KPN 1 c276 l__orf_2p 


11705 


C Aft jf 1 AAA A A 1 /IT) AC 

S4M 1 OlHJUU 1 4BU3 


3704 


V YlXT 1 A1 A 1 

KPN 103641 


#N/A 


KPN 1 c2761_orf_2p 


11705 


O J ft AT 1 A AAA AM riAl 

S4M1 00000 i 4D07 


3706 


KPN 103641 


#N/A 


KPN 1 c276 1 j orf_2p 


11705 


n Ji if A AAA A 1 C ¥1 t 1 

b4M100UU015Bll 


3708 


KPN 103641 


#N/A 


KPN 1 c276 1 _orf_2p 


11705 


p j\ /i AAAAAl CPAA 

S4M100000] 5E09 


3709 


KPN 103641 


#N/A 


T/T|\T| />^V4 A 

KPN 1 c2761_orf_2p 


11705 


O A ft #1 AAAAAl A A AA 

S4M1 00000 16A02 


3710 


KPN 1 03641 


#N/A 


TV TW T \ **± m V 4 A 

KPN1 c2761_orf^2p 


11705 






V'PTMI A3A/L1 
ISJMN 1U3041 


ft IN/A 


KrN 1 cz /o l_ort__ zp 


11703 


S4M10000029B12 


3747 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M10000035E03 


3764 


KPN103641 


#N/A 


KPNlc2761_orf.2p 


11705 


S4M10000026C10 


3741 


KPN103871 


#N/A 


KPNlc2844_orf_2p 


#N/A 


S4M10000026E06 


3743 


KPN103871 


#N/A 


KPNlc2844_orf_2p 


#N/A 


S4M10000036F07 


3768 


KPN103871 


#N/A 


KPNlc2844_orf_2p 


#N/A 
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S4M10000019H06 


3719 


KPN104321 


#N/A 


KPNlc3011_orf„lp 


m/A 


S4M10000024H02 


3736 


KPN104321 


#N/A 


KPNlc3011_orfJp 


m/A 


S4M10000030F07 


3750 


KPN104321 


#N/A 


KPNlc3011_orfJp 


m/A 


S4M10000034H09 


3760 


KPN104321 


#N/A 


KPNlc3011_orfJp 


m/A 


S4M10000035F02 


3765 


KPN104321 


#N/A 


KPNlc3011_orf_lp 


m/A 


S4M10000002B06 


3681 


KFN104608 


#N/A 


KPNlc3070_orf_3p 


m/A 


S4M10000018D09 


3711 


KPN105957 


#N/A 


KPNlc3587_orf_lp 


m/A 


S4M10000024C06 


3730 


KFN106468 


m/A 


KPNlcll86_orf_lp 


11638 


S4M10000009AO5 


3694 


KFN106681 


m/A 


#N/A 


#N/A 


S4M10O0001ODO4 


3696 


KPN106681 


#N/A 


#N/A 


#N/A 


S4M1 00000 11E08 


3699 


KPN106681 


#N/A 


#N/A 


#N/A 


S4M100O002OAO4 


3720 


KPN106813 


#N/A 


KPNlc20l0_orf_lp 


#N/A 


S4M10000005G05 


3685 


KPN106840 


#N/A 


KPNlc2087_orfJp 


11664 


S4M10000006F08 


3690 


KFN106840 


#N/A 


KPNlc2087_orTlp 


11664 


S4M10000007G01 


3691 


KPN10684O 


#N/A 


KPNlc2087_orf_lp 


11664 


S4M10000008C08 


3692 


KPN 106840 


#N/A 


KFNlc2087_prf_lp 


11664 


S4M 1 00000 18E 10 


3712 


KPN106840 


#N/A 


KPNlc2087_orf_lp 


11664 


S4M10O00018F1O 


3713 


KPN106840 


#N/A 


KPNlc2087_orfJp 


11664 


S4M10000019G04 


3717 


KPN 106840 


#N/A 


KFNlc2087_orf_lp 


11664 v . 


S4M10000001C01 


3680 


SAU101756 


#N/A 


SAUlc0040_prf_82p 


12445 


S4M10000001C01 


3680 


SAU200931 


#N/A 


SAU2c0151_orf_lp 


12722 


S4M10000001C01 


3680 


SPN102008 


#N/A 


SPNlc0007_orf_92p 


m/A 


S4M10000001C01 


3680 


SPN202419 


#N/A 


SPN2c0592_orf_lp 


m/A 


S4M10000019H06 


3719 


STY000068 


#N/A 


STYc00048_orf_26p 


m/A 


S4M10000024H02 


3736 


STY000068 


#N/A 


STYc00048_orf26p 


m/A 


S4M10000030F07 


3750 


STY000068 


#N/A 


STYc00048_orf_26p 


m/A 


S4M10000034H09 


3760 


STY000068 


#N/A 


STYc00048_orf_26p 


m/A 


S4M10000035F02 


3765 


STY000068 


m/A 


STYc00048_orfJ26p 


m/A 


S4M10000026C10 


3741 


STY000225 


m/A 


STYc00041_orf40p 


13740 


S4M10000026E06 


3743 


STY000225 


m/A 


STYc00041_orf40p 


13740 


S4M10000036F07 


3768 


STY000225 


m/A 


STYc00041_orf_40p 


13740 


S4M10000026D04 


3742 


STY000244 


m/A 


STYc00041_orf_Up 


m/A 


S4M10000034H05 


3759 


STY000244 


m/A 


STYc00041_orfJlp 


m/A 


S4M10000027E02 


3746 


STY000409 


m/A 


STYc00053_orf_110p 


m/A 


S4M10000025E02 


3738 


STY000498 


m/A 


STYc00072_orf_46p 


m/A 


S4M10000034A02 


3756 


STY000498 


m/A 


STYc00072_orf.46p 


m/A 


S4M10000034D06 


3758 


STY000625 


m/A 


STYc00062_orf_63p 


13784 


S4M10000014D04 


3705 


STY000737 


m/A 


STYc00054_orf_108p 


13759 


S4M10000013H02 


3703 


STY000753 


m/A 


STYc00054_orf_91p 


#N/A 


S4M10000006A08 


3688 


STY0008I7 


m/A 


STYc00054_orf_145p 


m/A 


S4M10000036D07 


3767 


STY000817 


m/A 


STYc00054_orfJ45p 


m/A 


S4M10000018D09 


3711 


STY000848 


m/A 


STYc00101_orf_23p 


m/A 


S4M100000I4H02 


3707 


STY000968 


m/A 


STYc00086 orf 86p 


m/A 


S4M10000024G04 


3734 


STY000986 


m/A 


#N/A 


m/A 


S4M10000025H07 


3740 


STY000986 


m/A 


#N/A 


m/A 


S4M10000029D12 


3748 


STY000986 


m/A 


#N/A 


m/A 


S4M10000037A10 


3770 


STY001009 


m/A 


STYc00080_orf_144p 


m/A 


S4M100O0O35FO9 


3766 


STY001185 


m/A 


STYc00098_orf2p 


m/A 
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n> 


S4M10000026D04 


3742 


STY001220 


#N/A 


STYcOOl 23_orfJ 7p 


■ #N/A 


S4M10000022H06 


3727 


STY001285 


#N/A 


#N/A 


#N/A 


S4M1 000003 0D03 


3749 


n *~r^t 7 Art i An r 

STY001285 


#N/A 


#N/A 


#N/A 


S4M10000037E10 


3771 


STY001363 


#N/A 


STYc00034_orf_l 26p 


#N/A 


S4M10000002B06 


3681 


STY001380 


#N/A 


STYcOOl 19__orf_3p 


#N/A 


S4M1 000001 1D08 


3698 


STY001534 


#N/A 


#N/A 


#N/A 


S4M10000024C11 


3731 


STY001582 


#N/A 


#N/A 


#N/A 


S4M10000025A11 


3737 


STY001582 


#N/A 


#N/A 


#N/A 


S4M1 000003 5F09 


3766 


STY001619 


#N/A 


#N/A 


#N/A 


S4M10000022D12 


3724 


STY001777 


#N/A 


STYcOOl 87_orf4p 


13970 


S4M10000033F08 


3753 


STY001777 


#N/A 


STYcOOl 87_orf_4p 


13970 


S4M10000033G09 


3755 


STY001777 


#N/A 


STYc00187_orf_4p 


13970 


S4M10000001C01 


3680 


STY001790 


#N/A 


STYc00187_orf_14p 


13967 


S4M10000026C10 


3741 


STY001853 


#N/A 


STYc00l80_orf22p 


#N/A 


S4M10000026E06 


3743 


STY001853 


#N/A 


STYcOO 180_orf_22p 


#N/A 


S4M10000036F07 


3768 


STY001853 


#N/A 


STYcOOl 80 _prf_22p 


#N/A 


S4M10000020A04 


3720 


STY002064 


#N/A 


STYc00074_orf_3 63p 


#N/A 


S4M1 0000020 A04 


3720 


STY002066 


#N/A 


#N/A 


#N/A 


S4M10000024B02 
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PA2461 


4053 


5108 


PA 9470 


4054 


i 5109 


PA94RR 


4055 


! 5110 


PA9404 


4056 


i 5111 


PA9SR4 


4057 


5112 


PA9SQ4 


4058 


5113 


PA9614 


4059 


5114 


PA9641 


4060 


5115 


PA 9f>71 


4061 


5116 


PA9A80 
rnxOOU 


4062 


5117 


PA96R4 


4063 


5118 


PA9796 


4064 


5119 


PA9749 


4065 


5120 


PA^nnfi 

iajUUO 


4066 


5121 




4067 


5122 




4068 


5123 


PA 104 1 


4069 


5124 


PA104R 


4070 


5125 


rnjUOO 


4071 


5126 


PA1191 


4072 


5127 


PA 71 <3 


4073 


5128 


PA11 S4 


4074 


5129 


PA 116ft 


4075 


5130 


PA197Q 


4076 


5131 


PA19R0 


4077 


5132 


PA1174 

STjr\.j3 f*r 


4078 


5133 


PA147Q 


4079 


5134 


PA14R4 


4080 


5135 


PA 1^99 


4081 


5136 


PA3643 


4082 


5137 


PA 1701 


4083 


5138 


PA3709 


4084 


5139 


PA3716 


4085 


5140 


P A3 764 


4086 


5141 


PA3845 


4087 


5142 


PA3866 


4088 


5143 


PA3876 


4089 


5144 


PA3877 


4090 


5145 


PA1911 


4091 


5146 


PA3984 


4092 


5147 


PA4024 


4093 


5148 


PA4027 


4094 


5149 


PA4037 


4095 


5150 


PA4067 


4096 


5151 


PA4070 


4097 


5152 
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Protein SeqID 


PA4081 


4098 


5153 


PA4105 


4099 


5154 


PA4124 


4100 


5155 


PA4125 


4101 


5156 


PA4158 


4102 


5157 


PA4237 


4103 


5158 


PA4242 


4104 


5159 


PA4244 


4105 


5160 


PA4245 


4106 


5161 


PA4246 


4107 


5162 


PA4247 


4108 


5163 


PA4248 


4109 


5164 


PA4249 


4110 


5165 


PA4250 


4111 


5166 


PA4251 


4112 


5167 


PA4252 


4113 


5168 


PA4253 


4114 


5169 


PA4254 


4115 


5170 


PA4256 


4116 


5171 


PA4257 


4117 


5172 


PA4258 


4118 


5173 


PA4259 


4119 


5174 


PA4262 


4120 


5175 


PA4263 


4121 


5176 


PA4264 


4122 


5177 


PA4268 


4123 


5178 


PA4269 


4124 


5179 


PA4271 


4125 


5180 


PA4272 


4126 


5181 


PA4316 


4127 


5182 


PA4332 


4128 


5183 


PA4347 


4129 


5184 


PA4363 


4130 


5185 


PA4375 


4131 


5186 


PA4413 


4132 


5187 


PA4433 


4133 


5188 


PA4473 


4134 


5189 


PA4506 


4135 


5190 


PA4512 


4136 


5191 


PA4542 


4137 


5192 


PA4576 


4138 


5193 


PA4598 


4139 


5194 


PA4665 


- 4140 


5195 


PA4681 


4141 


5196 


PA4709 


4142 


5197 


PA4744 


4143 


5198 


PA4771 


4144 


5199 


PA4888 


4145 


5200 


PA4942 


4146 


5201 
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Nucleotide SeqED 


Protein SeqID 


PA4997 


i 4147 


5202 


PA5030 


4148 


5203 


PA5076 


4149 


5204 


PA5088 


4150 


5205 


PA5193 


4151 


5206 


PA5199 


4152 


5207 


PA5207 


4153 


5208 


PA5209 


4154 


5209 


PA5248 


4155 


5210 


PA5299 


4156 


5211 


PA5316 


4157 


5212 


PA5388 


4158 


5213 


PA5393 


4159 


5214 


PA5436 


4160 


5215 


PA5443 


4161 


5216 


PA5490 


4162 


5217 


PA5493 


4163 


5218 


PA5507 


4164 


5219 


PA5567 


4165 


5220 


SAU 100040 


4166 


5221 


SAU 100053 


4167 


5222 


SAU1 00056 


4168 


5223 


SAU1 00059 


4169 


5224 


SAU 100062 


4170 


5225 


SAU 100077 


4171 


5226 


SAU100112 


4172 


5227 


SAU100114 


4173 


5228 


SAU100118 


4174 


5229 


SAU100123 


4175 


5230 


SAU 100 128 


4176 


5231 


SAU100131 


4177 


5232 


SAU100133 


4178 


5233 


SAU100139 


4179 


5234 


SAU100140 


4180 


5235 


SAU100141 


4181 


5236 


SAU100157 


4182 


5237 


SAU100158 


4183 


5238 


SAU100162 


4184 


5239 


SAU 100 175 


4185 


5240 


SAU100182 


4186 


5241 


SAU100186 


4187 


5242 


SAU100198 


4188 


5243 


SAU1 00227 


4189 


5244 


SAU 100231 


4190 


5245 


SAU100242 


4191 


5246 


SAU100246 


4192 


5247 


SAU100251 


4193 


5248 


SAU100265 


4194 


5249 


SAU100266 


4195 


5250 
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SAU 100272 


4196 


5251 


SAU 100275 


4197 


5252 


SAU1 00300 


4198 


5253 


SAU100301 


4199 


5254 


SAU100302 


4200 


5255 


SAU1 00305 


4201 


5256 


SAU100307 


4202 


5257 


SAU100308 


4203 


5258 


SAU100313 


4204 


5259 


SAU100315 


4205 


5260 


SAU 100323 


4206 


5261 


SAU 100347 


4207 


5262 


SAU100355 


4208 


5263 


SAU100359 


4209 


5264 


SAU100381 


4210 


5265 


SAU100389 


4211 


5266 


SAU 100390 


4212 


5267 


SAU 100401 


4213 


5268 


SAU100412 


4214 


5269 


SAU100414 


4215 


5270 


SAU 100432 


4216 


5271 


SAU 100433 


4217 


5272 


SAU 10043 6 


4218 


5273 


SAU 100443 


4219 


5274 


SAU 100444 


4220 


5275 


SAU 100475 


4221 


5276 


SAU100478 


4222 


5277 


SAU100489 


4223 


5278 


SAU100496 


4224 


5279 


SAU 100497 


4225 


5280 


SAU 1005 14 


4226 


5281 


SAU 1005 17 


4227 


5282 


SAU 100521 


4228 


5283 


SAU1 00522 


4229 


5284 


SAU 100527 


4230 


5285 


SAU 100528 


4231 


5286 


SAU 100532 


4232 


5287 


SAU 100542 


4233 


5288 


SAU 100546 


4234 


5289 


SAU 100547 


4235 


5290 


SAU100557 


4236 


5291 


SAU 100582 


4237 


5292 


SAU 100590 


4238 


5293 


SAU 100595 






SAU 100596 


4240 


5295 


SAU100601 


4241 


5296 


SAU 100608 


4242 


5297 


SAU100610 


4243 


5298 


SAU100613 


i 4244 


| 5299 
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PathoSeq Gene Locus 


TVT»« nlnnti/1 A CamTT\ 

{Nucleotide beqiu 


Jrrotem oeqiu 


C ATT1 AA/?1 7 
o A U 1 UUO I / 


494 s 




c atti aaa^ 

dAUIUUOJj 






OAU1UU040 


4947 


^30.9 
JJUZ 




4948 




Q ATT1 AAA^O 


4940 


J^U4 


C ATT1 AAA70 
oAUlUUO fy 


49 


jjUj 


oAU 1UU054 


49^1 
4ZD1 


DJUO 


C AT 11 AA£B^ 


49^9 
4Z3Z 


D3\J 1 


O ATT1 AA£ftO 
OAUIUUOOV 


4ZJJ 


^lAft 


C AT T1 aaaqa 


49^4 
4Z34 


53AQ 


C ATT1 AA7A7 

oAUlUU /UZ 


49^ 
4Z33 


S1 1 A 


oAUlUU/lU 


4ZDO 


1 1 


cat nnmi /f 


4ZD / 


j j 1Z 


C A T 11 f\f\T2 1 

oAUIUU/31 


4ZDo 


DJ J J 


bAUlUU /j3 




JD 14 


oAU 1 UU /j4 


4Z0U 


JJlJ 


o ATT1 AA7*3A 
bAUlUU /DO 


49 A 1 
4Z01 


Dj 10 


c atti AA7 , 3ft 
oAUlUU /jo 


49A9 
4Z0Z 


^"317 
Dj l / 


O ATT1 AA7/1 1 

aAUlUU /41 


4Z0j 


^ 1 ft 


O A I T1 ftiT7/1 < 

oAU 1 UU /4 j 


4Z04 


S2 1 Q 

iy 


o A TTI AA7/17 
oAUlUU /4/ 


4Z0D 


<I39A 
DJZU 


oAUlUU/51 


4Z00 


^37 1 
JjZl 


oAUlUU/DZ 


47£7 
4/0/ 


^199 
DjZZ 


C AT T1 AA*7£*7 

oAUlUU/o/ 


4Z0o 


^Q91 i 
DjZ3 


O A T Tl AAT7A 

oAUlUU / /O 


AKQ 
4Z0V 


JJZ4 


O AT Tl C\(\TT\ 

oAUlUU//! 


497A 
4Z/U 


DjZj 


O A T Tl f\(\1*11 

oAUlUU/73 


/I771 

4Z71 


JJZO 


»AU10U77o 


4z/z 


<Q77 


c a t ti r\i\ni9 


4Z/J 


^Q7ft 


C A T Tl I\{\HCi1 

oAUlUU/yj 


A 774 
4Z /4 


<190 


C A T T1 AfnO/1 

oAUlUU/y4 


497< 
4Z/J 




C A tti aatoo 

oAU juu/yy 


4Z/0 


Dj^ 1 


c atti nnonc 


4977 
4Z / / 


ST39 
JJ^Z 


O ATTI AflQI A 
oAU 1UU51U 


/177ft 
4Z/5 




C ATT1 AAftl 1 

oAU lUuolJ 


4970 
4Z/y 


j J J4 




49 » A 




q a tt i aajha 

oAU lUUoJO 




JJjO 


q a tti nns^R 


49519 




oAU iuuojy 


498*3. i 


S^18 


c a tti aajmq 

OAU 1UU04J 


49524 




C ATTI AA 514^ 
OAU 1UU54D 


49 


S74A 

JJ4U I 


O ATTI AAft^ft 
oAU 1UU5D5 


4ZoO 


j J** I 


C AITI AAQ^Q 


49ft7 
4Zo / 


^^49 1 
j j4Z 


CAI71flfl8tf5 
os\u 1 UUOUJ 






SAU100866 


4289 


5344 


SAU100879 


4290 


5345 


SAU100880 


4291 


5346 


SAU100882 


4292 


5347 


SAU100885 


4293 


5348 
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Nucleotide SeqED 


Protein SeqID 


SAU 100886 


4294 


co a e\ 

5349 


SAU1 00887 


4295 


5350 


SAU 100899 


4296 


5351 


SAU 1 0090 1 


4297 


5352 


OAT T 1 /\f\Oj 1 

SAU 1009 16 


4298 


5353 


OAT T1 AAr\^> A 

SAU 100920 


4299 


5354 


SAU 1 0092 1 


4300 


5355 


SAU 100932 


4301 


5356 


n jl ¥ |1 Ann i A 

SAU 100944 


4302 


5357 


SAU 100952 


4303 


5358 


SAU 100959 


4304 


5359 


SAU1 00961 


4305 


5360 


SAU1 00962 


4306 


5361 


SAU1 00963 


4307 


5362 


SAU 100964 


4308 


5363 


SAU 100965 


4309 


5364 


SAU1 00970 


4310 


5365 


SAU1 00996 


4311 


5366 


SAU101006 


4312 


5367 


SAU101020 


4313 


5368 


SAU101024 


4314 


5369 


SAU101028 ! 


4315 


5370 


SAU101034 


4316 


5371 


SAU101038 


4317 


5372 


SAU101039 


4318 


5373 


SAU1 01065 


4319 


5374 


SAU101067 


4320 


5375 


SAU101070 


4321 


5376 


SAU 10 1084 


4322 


5377 


SAU101085 


4323 


5378 


SAU101086 


4324 


5379 


SAU101090 


4325 


5380 


SAU101092 


4326 


5381 


SAU101104 


4327 


5382 


O i TT1 A1 1 A <\ 

SAU101143 


4328 


5383 


O A Y T 1 A t 1 AC i 

SAU101145 


.ion 

4329 


CO OA 

5384 


o a t t 1 A 1 i e e 

SAU 101 155 


4330 


5385 


SAU101 156 


4331 


CO Oa? 

5386 


O A TT1 A1 1 C C\ 

SAU101159 


4332 


co on 

5387 


O t 111 A1 t 

SAU 10 1175 


4333 


CO oo 

5388 


SAU101180 


4334 


CO OA 

5389 


SAU101183 


4335 


5390 


n A THAI 4 O J 

SAU101184 


4336 


5391 


C ATTim 1 DO 

aAUlul loy 






SAU101197 


4338 


5393 


SAU101198 


4339 


5394 


SAU101199 


4340 


5395 


SAU 10 1220 


4341 


5396 


SAU 10 1224 


4342 


5397 i 
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Nucleotide SeqID 


Protein SeqID 


CT ATT! A1 11 C 

SAU1 01226 


4343 


5398 


SAU101231 


A1AA 

4344 


5399 


SAU101235 


A1AC 

4340 


C/1 A A 

540U 


SAU101236 


4340 


tA A1 

I 541M 


SAU1 01239 


a lAn 
4347 


5402 


SAU1 01240 


4348 


5403 


SAU101242 


4349 


5404 


SAU101247 


4350 


5405 


SAU101262 


4351 


5406 


SAU101265 


4352 


5407 


SAU101266 


4353 


5408 


SAU101267 


4354 


5409 


SAU101270 


4355 


5410 


SAU101271 


4356 


5411 


SAU101275 


4357 


5412 


SAU101286 


4358 


5413 


SAU101293 


4359 


5414 


n i r f 1 A1 inn 

SAU101300 


4360 


5415 


SAU101301 


4361 


5416 


SAU101302 


4362 


5417 


SAU101310 


4363 


5418 


SAU101311 


4364 


5419 


SAU101320 


4365 


5420 


SAU101327 


4366 


5421 


SAU101339 


4367 


5422 


SAU101340 


4368 


5423 


SAU101341 


4369 


5424 


SAU101343 


4370 


5425 


SAU101344 


4371 


5426 


SAU101346 


4372 


5427 


SAU101347 


4373 


5428 


SAU101350 


4374 


5429 


SAU101351 


4375 


5430 


SAU101360 


4376 


5431 


SAU101365 


4377 


5432 


SAU101366 


4378 


5433 


SAU101369 


4379 


CA1 A 

5434 


SAU101371 


4380 


5435 


e% A TTf A1001 

SAU1 01381 


4381 


5436 


O A f T1 All oo 

SAU101382 


4382 


5437 


P ATT1 A11 OO 

SAU101383 


4383 


5438 


A fTI A1 ^Af 

SAU101385 


4384 


5439 


SAU101387 


4385 


5440 


O A TTI A1 19Q 


4350 


0441 


SAU101398 


4387 


5442 


SAU101399 


4388 


5443 


SAU101400 


4389 


5444 


SAU101408 


4390 


5445 


SAU101421 


4391 


5446 
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Nucleotide SeqID 


Protein SeqED 


SAU1 01427 


4392 


5447 


SAU101432 


4393 


5448 


SAU101436 


4394 


5449 


SAU101438 


4395 


5450 


SAU101444 


4396 


545 1 


SAU101445 


4397 


5452 


SAU101446 


4398 


5453 


SAU101447 


4399 


5454 


SAU101452 


4400 


5455 


SAU101455 


4401 


5456 


SAU101461 


4402 


5457 


SAU101463 


4403 


5458 


SAU101476 


4404 


5459 


SAU101481 


4405 


5460 


SAU101482 


4406 


5461 


SAU101483 


4407 


5462 


SAU101488 


4408 


5463 


SAU101491 


4409 


5464 


SAU101492 


4410 


5465 


SAU101493 


44ll 


5466 


SAU101495 


4412 


5467 


SAU101497 


4413 


5468 


SAU101509 


4414 


5469 


SAU101526 


4415 


5470 


SAU101529 


4416 


5471 


SAU101541 


4417 


5472 


SAU101543 


4418 


5473 


SAU101545 


4419 


5474 


SAU101546 


4420 


5475 


SAU101549 


4421 


5476 


SAU101551 


4422 


5477 


SAU101554 


4423 


5478 


SAU101561 


4424 


5479 


SAU101565 


4425 


5480 


SAU101567 


4426 


5481 


SAU101570 


4427 


5482 


SAU101571 


4428 


5483 


SAU101572 


4429 


5484 


SAU101573 


4430 


5485 


SAU101574 


443 1 


5486 


SAU101575 


4432 


5487 


SAU101576 


4433 


5488 


SAU101586 


4434 


5489 


SAU101592 


4435 


5490 


SAU101599 


4436 


5491 


SAU101610 


4437 


5492 


SAU101612 


4438 


5493 


SAU101614 


4439 


5494 


SAU101616 


4440 


5495 
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JrdlUvOtJtJ VjcIIc LiUtUd 


iiuvicuuui; octjii/ 


Protein Sen ID 


SAU101622 


4441 


5496 


SAU101624 


4442 


5497 


SAU1 01630 


4443 


5498 


SAU1 01632 


4444 


5499 


SAU101637 


4445 


5500 


SAU101641 


4446 


5501 


SAU1 01651 


4447 


5502 


SATJ101652 


4448 


5503 


SAT 11 01 653 


4449 


5504 


SA1J101655 


4450 


5505 




4451 


5506 


SATI101 664 


4452 


5507 


SAT J 101 674 

O.AU iuiu/*t 


4453 


5508 


SAT 1101 679 

O.A VJ 1 vlv / 7 


4454 


5509 


SATT1016R1 

OAVJ 1 VI 1 vv 1 


4455 


5510 


OAU IvZUOA 


4456 


5511 


SATT1016RS 


4457 


5512 


SATI101717 

OAU 1 VI 1 1 / 


4458 


5513 


SAT Tl 01 724 

OAU 1 v 1 /.Art 


4459 


5514 


SATT101776 

OA U Ivl / £> V 


4460 


5515 


SATI101727 

OA U 1 v 1 1 I 


4461 


5516 


SATTIftl 79R 


4462 


5517 


SATI101736 

OAU 1 VII / -/VI 


4463 


5518 


SATI1017V7 

OAU IVJL t J i 


4464 


5519 


SATTIftl 744 

OAU l VII /*t*t 


4465 


5520 


SATT1ft17^1 
OAU I VII / J 1 - 


4466 


5521 




4467 


5522 


SATT1017^4 

OA U1UI / Jt 


4468 


5523 


SATT1ft17S6 

OAU ivl / JVJ 


4469 


5524 


SATT1ft1771 

OA UIU1 / / I 


4470 


5525 


SAT1101779 

OAU 11/1/ / 


4471 


5526 


SATT101777 

OA. Ulwl / / / 


4472 


5527 


SATT1ft1781 


4473 


5528 


SAT Tl 01 78? 

OA Ulvl / O/r 


4474 


5529 


SATJ101784 

OA U 1 V 1 / *Jt 


4475 


5530 


SAU101790 


4476 


5531 


SATJ101791 

OA Ulvl / ✓ 1 


4477 


5532 


SAIJ 101792 


4478 


5533 


SATJ101793 i 

OA U 1 V 1 / 7J 


4479 


5534 


SAT J 101794 

Oi» Ulvl/ 7 • 


4480 


5535 


SAT 1 101 795 

OAU ivl 


4481 


5536 


SATJ101797 1 

OA. Ulvl / 7 / 


4482 


5537 


SA1J101798 

0*V UJvl / «7t> 


4483 


5538 


SAU101799 


4484 


5539 


SAU101800 


4485 


5540 


SAU101801 


4486 


5541 


SAU101802 


4487 


5542 


SAU101803 


4488 


5543 


SAU101804 


. 4489 


5544 
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SAU101805 


A A A A 

4490 


CC AC 

5545 


C* A Til /\ 1 O/A Z" 

SAU101806 


4491 


C C A C i 

5546 


SAU101807 


4492 


5547 


SAU101808 


4493 


CCA O 

5548 


O A TTI A1 01 A 

SAU1OI8IO 


4494 


ec A A 

5549 


SAU101811 


4495 


5550 


SAU101814 


4496 


5551 


SAU101815 


4497 


5552 


SAUIOI8I8 


4498 


5553 


SAU101824 


4499 


5554 


SAU101833 


4500 


5555 


SAU101839 


4501 


5556 i 


SAU101842 


4502 


5557 


SAU101845 


4503 


5558 


SAU101849 


4504 


5559 


SAUI01857 


4505 


5560 


SAU101862 


4506 


5561 


SAU101864 
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WHAT IS CLAIMED IS : 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3795, wherein expression of said nucleic acid 
inhibits proliferation of a cell. 
5 2. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 8- 

3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

3. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
10 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 

spanning at least a portion of two or more genes, 5* noncoding region, or 3' noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 8-3795. 

4. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 

1 5 70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 
comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

20 5 . A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

6. A purified or isolated polypeptide comprising a polypeptide whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 

25 NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

7. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 

30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3.0t78 with the default parameters. 

35 8. A method of producing a polypeptide, comprising introducing a vector comprising a 

promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
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pblypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

9. A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 
activity or reducing the amount of a gene product whose expression is inhibited by an antisense 

5 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs. 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

10. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 

10 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

1 1 . A method for identifying a compound or nucleic acid having the ability to reduce the 
1 5 activity or level of a gene product required for proliferation, said gene product comprising a gene 

product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
20 compound or nucleic acid; and 

(b) measuring an activity of said target 

12. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-3795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 
gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 

30 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

13. A method for inhibiting cellular proliferation comprising introducing an effective 
amount of a compound with activity against a gene whose activity or expression is inhibited by an 

35 antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 
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14. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a pharmaceutically acceptable carrier. 

15. A method for inhibiting the activity or expression of a gene in an operon required for 

5 proliferation wherein the activity or expression of at least one gene in said operon is inhibited by an 
antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 

16. A method for identifying a gene which is required for proliferation of a cell comprising: 
1 0 (a) contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
1 5 complementary to said antisense nucleic acid or a portion thereof. 

17. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

20 consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 

which said nucleic acid was obtained ; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
25 thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

1 8. A method of identifying a compound having the ability to inhibit proliferation 
30 comprising: 

(a) contacting a test cell with a sublethal level of a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 
35 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said nucleic acid. 



-492- 



WO 01/70955 PCT/US01/09180 

19. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 

5 wherein the activity or expression of said gene product is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
10 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

20. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is a gene product 

1 5 whose activity or expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
by acting on said gene product. 

20 21 . A method for identifying the biological pathway in which a proliferation-required gene 

or its gene product lies, wherein said gene or gene product comprises a gene or gene product whose 
activity or expression is inhibited by an antisense nucleic acid comprising a sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
25 activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said proliferation of said test cell is inhibited 
30 relative to a cell which was not contacted with said compound. 

22. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 
35 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
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biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

(c) determining the degree to which said test compound inhibits proliferation of 
5 said first cell relative to a cell which does not contain said antisense nucleic acid. 

23. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795. 

24. A compound which interacts with a gene or gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID 

1 0 NOs.; 8-3795 to inhibit proliferation. 

25. A compound which interacts with a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to inhibit 
proliferation. 

26. A method for manufacturing an antibiotic comprising the steps of: 

1 5 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 
manufacturing the compound so identified. 

20 27. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs.:3796-3800, 3806-4860, 5916-10012, and the nucleotide sequences 

25 complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012 as determined using BLASTN version 2.0 with the default 
parameters. 

28. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 

30 of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 

35 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
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NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
5 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
1 0 from the group consisting of SEQ ID NOs: 8-3795. 

29. A method for identifying a compound which influences the activity of a gene product 
required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

1 5 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

20 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

25 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

30 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product. 

30. A method for identifying a compound or nucleic acid having the ability to reduce the 
35 activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
nucleic acid that encodes a gene product selected from the group consisting of a gene 
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product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having, 
5 at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 

10 whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 

from the group consisting of SEQ ED NOs.: 8-3795, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

15 acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 

conditions, and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

20 (c) measuring an activity of said target. 

3 1. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 

25 gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 

selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 

30 product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
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nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
5 moderate conditions, and a gene product whose activity may be complemented by the gene 

product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
10 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

32. A method for inhibiting cellular proliferation comprising introducing a compound with 
activity against a gene product or a compound with activity against a gene encoding said gene 
product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 

1 5 identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 

20 by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

25 which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 

30 SEQ ID NOs: 8-3795. 

33. A preparation comprising an effective concentration of an antisense nucleic acid in a 
pharmaceutical^ acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 

3 5 selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 

thereof, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
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comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 

34. A method for inhibiting the activity or expression of a gene in an operon which encodes 
a gene product required for proliferation comprising contacting a cell in a cell population with an 

5 antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in an 
antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 

10 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 

15 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

20 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

35. A method for identifying a gene which is required for proliferation of a cell comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 

25 consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 

BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion thereof, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 

30 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 
said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
35 complementary to said antisense nucleic acid or a portion thereof. 

36. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 
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(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by an antisense nucleic acid in a test cell, wherein said test ceil is not the 
microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 

5 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
1 0 from the group consisting of SEQ ED NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

1 5 (d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

37. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

20 (a) sensitizing a test cell by contacting said test cell with a sublethal level of an 

antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 

25 proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ED NOs.: 8-3795 under moderate conditionst; 

30 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 

38. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

35 (a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 

complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein said gene product is selected from the group consisting of a gene product having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
5 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

10 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

1 5 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 

whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 
20 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

39. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is selected from 

25 the group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

30 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3. 0t78 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 

35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 

8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
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under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
5 selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining the degree to which said compound reduces proliferation of said 
contacted cell relative to a cell which was not contacted with said agent. 

40. A method for identifying the biological pathway in which a proliferation-required gene 
10 product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
required gene product is selected from the group consisting of a gene product having at 

15 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

20 acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 

30 whose activity may be complemented by the gene product whose activity is inhibited by a 

nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

35 (c) determining the degree to which said compound inhibits proliferation of said 

test cell relative to a cell which does not contain said antisense nucleic acid. 
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41 . A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
5 said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ED 
NOs;8-3795 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

1 0 of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

1 5 (b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

42. A compound which inhibits proliferation by interacting with a gene encoding a gene 
product required for proliferation or with a gene product required for proliferation, wherein said 

20 gene product is selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 

25 version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 

30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity may be 

35 complemented by the gene product whose activity is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs: 8-3795. 

43. A method for manufacturing an antibiotic comprising the steps of: 
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screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
5 expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

10 NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 

15 under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 

sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; and 

20 manufacturing the compound so identified. 

44. A method for inhibiting proliferation of a cell in a subject comprising administering an 
effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

25 with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

30 sequence selected from the group consisting of SEQ ED NOs: 8-3 795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

35 group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
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activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 
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EXAMPLE 26 

Identification of Genes Required for Candida albicans Proliferation 
Genes required for proliferation in Candida albicans are identified according to the methods 
described above. 
5 EXAMPLE 27 

Identification of Genes Required for Histoplasma capsulatum Proliferation 
Genes required for proliferation in Histoplasma capsulatum are identified according to the 
methods described above. 

EXAMPLE 28 

10 Identification of Genes Required for Salmonella typhi Proliferation 

Genes required for proliferation in Salmonella typhi are identified according to the methods 
described above. 

EXAMPLE 29 

Identification of Genes Required for Salmonella paratyphi Proliferation 
1 5 Genes required for proliferation in Salmonella paratyphi are identified according to the 

methods described above. 

EXAMPLE 30 

Identification of Genes Required for Salmonella cholerasuis Proliferation 
Genes required for proliferation in Salmonella cholerasuis are identified according to the 
20 methods described above. 

EXAMPLE 31 

Identification of Genes Required for Staphylococcus epidermis Proliferation 
Genes required for proliferation in Staphylococcus epidermis are identified according to the 
methods described above. 
25 EXAMPLE 32 

Identification of Genes Required for Mycobacterium tuberculosis Proliferation 
Genes required for proliferation in Mycobacterium tuberculosis are identified according to the 
methods described above. 

EXAMPLE 33 

30 Identification of Genes Required for Mycobacterium leprae Proliferation 

Genes required for proliferation in Mycobacterium leprae are identified according to the 
methods described above. 

EXAMPLE 34 

Identification of Genes Required for Treponema pallidum Proliferation 
3 5 Genes required for proliferation in Treponema pallidum are identified according to the 

methods described above. 
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EXAMPLE 35 

Identification of Genes Required for Bacillus anthracis Proliferation 
Genes required for proliferation in Bacillus anthracis are identified according to the methods 
described above. 
5 EXAMPLE 36 

Identification of Genes Required for Yersmia pestis Proliferation 
Genes required for proliferation in Yersmia pestis are identified according to the methods 
described above. 

EXAMPLE 37 

10 Identification of Genes Required for Clostridium botulinum Proliferation 

Genes required for proliferation in Clostridium botulinum are identified according to the 
methods described above. 

EXAMPLE 38 

Identification of Genes Required for Campylobacter jejuni Proliferation 
1 5 Genes required for proliferation in Campylobacter jejuni are identified according to the 

methods described above. 

EXAMPLE 39 

Identification of Genes Required for Chlamydia trachomatis Proliferation 
Genes required for proliferation in Chlamydia trachomatis are identified according to the 
20 methods described above. 



EXAMPLE 40 

Identification of Genes Required for Staphylococcus aureus Proliferation 
Genes required for proliferation in Staphylococcus aureus are identified according to the 
25 methods described above. 

EXAMPLE 41 

Identification of Genes Required for Salmonella typhimurium Proliferation 
Genes required for proliferation in Salmonella typhimurium are identified according to the 
3 0 methods described above. 

EXAMPLE 42 

Identification of Genes Required for Klebsiella Pneumoniae Proliferation 
Genes required for proliferation in Klebsiella Pneumoniae are identified according to the 
35 methods described above. 
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EXAMPLE 43 

Identification of Genes Required for Pseudomonas aeruginosa Proliferation 
Genes required for proliferation in Pseudomonas aeruginosa are identified according to the 
methods d scribed above. 

5 

EXAMPLE 44 

Identification of Genes Required for Enterococcus faecalis Proliferation 
Genes required for proliferation in Enterococcus faecalis are identified according to the 
methods described above. 

10 

Use of Isolated Exogenous Nucleic Acid Fragments as Antisense Antibiotics 

In addition to using the identified sequences to enable screening of molecule libraries to 
identify compounds useful to identify antibiotics, antisense nucleic acids complementary to the 
proliferation-required sequences or portions thereof, antisense nucleic acids complementary to 
1 5 homologous coding nucleic acids, or homologous antisense nucleic acids can be used as therapeutic 
agents. Specifically, the proliferation-required sequences or homolgous coding nucleic acids, or 
portions therof, in an antisense orientation or homologous antisense nucleic acids can be provided to 
an individual to inhibit the translation of a bacterial target gene or the processing, folding, or assembly 
into a protein/RNA complex of a nontranslated RNA. 

20 

EXAMPLE 45 

Generation of Antisense Therapeutics from Identified Exogenous Sequences 
Antisense nucleic acids complementary to the proliferation-required sequences described 
herein, or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 

25 acids, or portions thereof, or homologous antisense nucleic acids or portions thereof can be used as 
antisense therapeutics for the treatment of bacterial infections or simply for inhibition of bacterial 
growth m vitro or in vivo. For example, the antisense therapeutics may be used to treat bacterial 
infections caused by Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

30 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to inhibit the growth of these 
organisms. The antisense therapeutics may also be used to treat infections caused by or to inhibit 
the growth of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides 
fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Ccmdida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 

35 Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
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Cryptococcus neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enter ococcusfaecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, 
5 Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 
Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes, 
Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, Treponema 

10 pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the genera of any of 
the above species. In some embodiments of the present invention, the antisense therapuetics may 
be used to treat infection by or inhibit the growth of an organism other than E. colt 

The therapy exploits the biological process in cells where genes are transcribed into 
messenger RNA (mRNA) that is then translated into proteins. Antisense RNA technology 

15 contemplates the use of antisense nucleic acids, including antisense oligonucleotides, 

complementary to a target gene that will bind to its target nucleic acid and decrease or inhibit the 
expression of the target gene. For example, the antisense nucleic acid may inhibit the translation or 
transcription of the target nucleic acid. In one embodiment, antisense oligonucleotides can be used 
to treat and control a bacterial infection of a cell culture containing a population of desired cells 

20 contaminated with bacteria. In another embodiment, the antisense oligonucleotides can be used to 
treat an organism with a bacterial infection. 

Antisense oligonucleotides can be synthesized from any of the sequences of the present 
invention using methods well known in the art. In a preferred embodiment, antisense 
oligonucleotides are synthesized using artificial means. Uhlmann & Peymann, Chemical Rev. 

25 90:543-584 (1 990) review antisense oligonucleotide technology in detail. Modified or unmodified 
antisense oligonucleotides can be used as therapeutic agents. Modified antisense oligonucleotides 
are preferred. Modification of the phosphate backbones of the antisense oligonucleotides can be 
achieved by substituting the internucleotide phosphate residues with methylphosphonates, 
phosphorothioates, phosphoramidates, and phosphate esters. Nonphosphate internucleotide analogs 

30 such as siloxane bridges, carbonate brides, thioester bridges, as well as many others known in the 
art may also be used. The preparation of certain antisense oligonucleotides with modified 
internucleotide linkages is described in U.S. Patent No. 5,142,047. 

Modifications to the nucleoside units of the antisense oligonucleotides are also 
contemplated. These modifications can increase the half-life and increase cellular rates of uptake 

35 for the oligonucleotides in vivo. For example, a-anomeric nucleotide units and modified 

nucleotides such as 1,2-dideoxy-d-ribofuranose, l,2-dideoxy-l-phenylribofuranose,and TV 4 , JV 4 - 
ethano-5-methyl-cytosine are contemplated for use in the present invention. 
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An additional form of modified antisense molecules is found in peptide nucleic acids. 
Peptide nucleic acids (PNA) have been developed to hybridize to single and double stranded nucleic 
acids. PNA are nucleic acid analogs in which the entire deoxyribose-phosphate backbone has been 
exchanged with a chemically different, but structurally homologous, polyamide (peptide) backbone 
5 containing 2-aminoethyl glycine units. Unlike DNA, which is highly negatively charged, the PNA 
backbone is neutral. Therefore, there is much less repulsive energy between complementary strands in 
a PNA-DNA hybrid than in the comparable DNA-DNA hybrid, and consequently they are much more 
stable. PNA can hybridize to DNA in either a Watson/Crick or Hoogsteen fashion (Demidov et al., 
Proc. Natl Acad. ScL USA. 92:2637-2641, 1995; Egholm, Ataun? 365:566-568, 1993; Nielsen et al., 

10 Science 254:1497-1500, 1991; Dueholm et al., New J. Chem. 21:19-31, 1997). 

Molecules called PNA "clamps" have been synthesized which have two identical PNA 
sequences joined by a flexible hairpin linker containing three 8-amino-3,6-dioxaoctanoic acid units. 
When a PNA clamp is mixed with a complementary homopurine or homopyrimidine DNA target 
sequence, a PNA-DNA-PNA triplex hybrid can form which has been shown to be extremely stable 

15 (Bentineta\. 9 Biochemistry 35:8863-8869, 1996;Egholmetal.,^wcfe/c^c/rfy^. 23:217-222, 1995; 
Griffith etal., J. ,4tw. Chem. Soc. 117:831-832, 1995). 

The sequence-specific and high affinity duplex and triplex binding of PNA have been 
extensively described (Nielsen et al., Science 254: 1497- 1 500, 1 99 1 ; Egholm et al., J. Am. Chem. Soc. 
114:9677-9678, 1992; Egholm et al., Nature 365:566-568, 1993; Almarsson et al., Proc Natl. Acad. 

20 ScL U.SA. 90:9542-9546, 1993; Demidov etal.,iVoc. Natl Acad. Set U.SA. 92:2637-2641, 1995). 
They have also been shown to be resistant to nuclease and protease digestion (Demidov et al., ) 
Biochem. Pharm. 48: 1 01 0- 1 3 13, 1 994). PNA has been used to inhibit gene expression (Hanvey et al., 
Science 258:1481-1485,1992; Nielsen et al.,M/c/.i4c/cfe. to., 21:197-200, 1993; Nielsen etal., Gene 
149:139-145, 1994; Good & Nielsen, Science, 95: 2073-2076, 1998), to block restriction enzyme 

25 activity (Nielsen et al., supra., 1 993), to act as an artificial transcription promoter (Mollegaard, Proc. 
Natl. Acad ScL U.SA. 91:3892-3895, 1994) and as a pseudo restriction endonuclease (Demidov etal., 
Nucl Acids. Res. 21:2103-2107, 1993). Recently, PNA has also been shown to have antiviral and 
antitumoral activity mediated through an antisense mechanism (Norton, Nature Biotechnol, 14:615- 
619, 1996;Hirschmanetal.,^ Investig. Med. 44:347-351, 1996). PNAs have been linked to various 

30 peptides in order to promote PNA entry into cells (Basu et al., Bioconj. Chem. 8:481-488, 1997; 
Pardridgeet al., Proc. Natl. Acad. ScL USA. 92:5592-5596, 1995). 

The antisense oligonucleotides contemplated by the present invention can be administered 
by direct application of oligonucleotides to a target using standard techniques well known in the art. 
The antisense oligonucleotides can be generated within the target using a plasmid, or a phage. 

35 Alternatively, the antisense nucleic acid may be expressed from a sequence in the chromosome of 
the target cell. For example, a promoter may be introduced into the chromosome of the target cell 
near the target gene such that the promoter directs the transcription of the antisense nucleic acid. 



-239- 



WO 01/70955 



PCT/US01/09180 



Alternatively, a nucleic acid containing the antisense sequence operably linked to a promoter may 
be introduced into the chromosome of the target cell. It is further contemplated that the antisense 
oligonucleotides are incorporated in a ribozyme sequence to enable the antisense to specifically bind 
and cleave its target mRNA. For technical applications of ribozyme and antisense oligonucleotides see 
5 Rossi et al., Pharmacol. Then 50(2):245-254, (1991). The present invention also contemplates 
using a retron to introduce an antisense oligonucleotide to a cell. Retron technology is exemplified 
by U.S. Patent No. 5,405,775. Antisense oligonucleotides can also be delivered using liposomes or 
by electroporation techniques which are well known in the art. 

The antisense nucleic acids described above can also be used to design antibiotic compounds 

1 0 comprising nucleic acids which function by intracellular triple helix formation. Triple helix 

oligonucleotides are used to inhibit transcription from a genome. The antisense nucleic acids can be 
used to inhibit cell or microorganism gene expression in individuals infected with such microorganisms 
or containing such cells. Traditionally, homopurine sequences were considered the most useful for 
triple helix strategies. However, homopyrimidine sequences can also inhibit gene expression. Such 

1 5 homopyrimidine oligonucleotides bind to the major groove at homopurine:homopyrimidine sequences. 
Thus, both types of sequences based on the sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi or homologous nucleic acids that are required for proliferation are contemplated for 

20 use as antibiotic compound templates. 

The antisense nucleic acids, such as antisense oligonucleotides, which are complementary 
to the proliferation-required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to 

25 homologous coding nucleic acids, or portions thereof, may be used to induce bacterial cell death or 
at least bacterial stasis by inhibiting target nucleic acid transcription or translation. Antisense 
oligonucleotides complementary to about 8 to 40 nucleotides of the proliferation-required nucleic 
acids described herein or homologous coding nucleic acids have sufficient complementarity to form 
a duplex with the target sequence under physiological conditions. 

30 To kill bacterial cells or inhibit their growth, the antisense oligonucleotides are applied to 

the bacteria or to the target cells under conditions that facilitate their uptake. These conditions 
include sufficient incubation times of cells and oligonucleotides so that the antisense 
oligonucleotides are taken up by the cells. In one embodiment, an incubation period of 7-10 days is 
sufficient to kill bacteria in a sample. An optimum concentration of antisense oligonucleotides is 

35 selected for use. 

The concentration of antisense oligonucleotides to be used can vary depending on the type 
of bacteria sought to be controlled, the nature of the antisense oligonucleotide to be used, and the 
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relative toxicity of the antisense oligonucleotide to the desired cells in the treated culture. 
Antisense oligonucleotides can be introduced to cell samples at a number of different concentrations 
preferably between lxl0" 10 M to lxlO^M Once the minimum concentration that can adequately 
control gene expression is identified, the optimized dose is translated into a dosage suitable for use in 
5 vivo. For example, an inhibiting concentration in culture of lxl 0" 7 translates into a dose of 

approximately 0.6 mg/kg body weight. Levels of oligonucleotide approaching 1 00 mg/kg body weight 
or higher may be possible after testing the toxicity of the oligonucleotide in laboratoiy animals. It is 
additionally contemplated that cells from the subject are removed, treated with the antisense 
oligonucleotide, and reintroduced into the subject This range is merely illustrative and one of skill in 
10 the art are able to determine the optimal concentration to be used in a given case. 

After the bacterial cells have been killed or controlled in a desired culture, the desired cell 
population may be used for other purposes. 

EXAMPLE 46 

Use of Antisense Oligonucleotides to Treat Contaminated Cell Cultures 
1 5 The following example demonstrates the ability of an Staphylococcus aureus, Salmonella 

typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enter -ococcusfaecalis, 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi antisense oligonucleotide or an antisense oligonucleotide complementary to a 
homologous coding nucleic acid, or portions thereof, to act as a bacteriocidal or bacteriostatic agent 
20 to treat a contaminated cell culture system. The application of the antisens.e oligonucleotides of the 
present invention are thought to inhibit the translation of bacterial gene products required for 
proliferation. The antisense nucleic acids may also inhibit the transcription, folding or processing 
of the target RNA. 

In one embodiment of the present invention, the antisense oligonucleotide may comprise a 
25 phosphorothioate modified nucleic acid comprising at least about 1 5, at least about 20, at least 
about 25, at least about 30, at least about 35, at least about 40, or more than 40 consecutive 
nucleotides of an antisense nucleic acid listed in Table IA. A sense oligodeoxynucleotide 
complementary to the antisense sequence is synthesized and used as a control. The 
oligonucleotides are synthesized and purified according to the procedures of Matsukura, et al, Gene 
30 72:343 (1988). The test oligonucleotides are dissolved in a small volume of autoclaved water and 
added to culture medium to make a 1 00 micromolar stock solution. 

Human bone marrow cells are obtained from the peripheral blood of two patients and 
cultured according standard procedures well known in the art. The culture is contaminated with 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
35 Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, or Salmonella typhi or an organism containing a homologous nucleic acid and 
incubated at 37°C overnight to establish bacterial infection. 
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The control and antisense oligonucleotide containing solutions are added to the 
contaminated cultures and monitored for bacterial growth. After a 1 0 hour incubation of culture 
and oligonucleotides, samples from the control and experimental cultures are drawn and analyzed 
for the translation of the target bacterial gene using standard microbiological techniques well 
5 known in the art. The target Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi gene or an organism 
containing the homologous coding nucleic acid is found to be translated in the control culture 
treated with the control oligonucleotide, however, translation of the target gene in the experimental 
10 culture treated with the antisense oligonucleotide of the present invention is not detected or 

reduced, indicating that the culture is no longer contaminated or is contaminated at a reduced level. 

EXAMPLE 47 
Use of Antisense Oligonucleotides to Treat Infections 
A subject suffering from a Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
15 pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi infection or an 
infection with an organism containing a homologous coding nucleic acid is treated with the 
antisense oligonucleotide preparation above. The antisense oligonucleotide is provided in a 
pharmaceutically acceptable carrier at a concentration effective to inhibit the transcription or 
20 translation of the target nucleic acid. The present subject is treated with a concentration of 

antisense oligonucleotide sufficient to achieve a blood concentration of about 0.1-100 micromolar. 
The patient receives daily injections of antisense oligonucleotide to maintain this concentration for 
a period of 1 week. At the end of the week a blood sample is drawn and analyzed for the presence 
or absence of the organism using standard techniques well known in the art There is no detectable 
25 evidence of Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or an organim containing a homologous coding 
nucleic acid and the treatment is terminated. 

Antisense nucleic acids complementary to a homologous coding nucleic acid or a portion 
30 thereof may be used in the preceding method to treat individuals infected with an organism 
containing the homologous coding nucleic acid. 

EXAMPLE 48 
Preparation and Use of Triple Helix Forming Oligonucleotides 
The sequences of proliferation-required nucleic acids, homologous coding nucleic acids, or 
35 homologous antisens nucleic acids are scanned to identify 10-mer to 20-mer homopyrimidine or 
homopurine stretches that could be used in triple-helix based strategies for inhibiting gene expression. 
Following identification of candidate homopyrimidine or homopurine stretches, their efficiency in 
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inhibiting gene expression is assessed by introducing varying amounts of oligonucleotides containing 
the candidate sequences into a population of bacterial cells that normally express the target gene. The 
oligonucleotides may be prepared on an oligonucleotide synthesizer or they may be purchased 
commercially from a company specializing in custom oligonucleotide synthesis. 
5 The oligonucleotides can be introduced into the cells using a variety of methods known to 

those skilled in the art, including but not limited to calcium phosphate precipitation, DEA&Dextran, 
electroporation, liposome-mediatedtransfection or native uptake. 

Treated cells are monitored for a reduction in proliferation using techniques such as 
monitoring growth levels as compared to untreated cells using optical density measurements. The 
1 0 oligonucleotides that are effective in inhibiting gene expression in cultured cells can then be introduced 
in vivo using the techniques well known in that art at a dosage level shown to be effective. 

In some embodiments, the natural (beta) anomers of the oligonucleotide units can be replaced 
with alpha anomers to render the oligonucleotide more resistant to nucleases. Further, an intercalating 
agent such as ethidium bromide, or the like, can be attached to the 3 9 end of the alpha oligonucleotide 
1 5 to stabilize the triple helix. For information on the generation of oligonucleotides suitable for triple 
helix formation see Griffin et al. (Science 245:967-971 (1989)). 

EXAMPLE 49 

Identification of Bacterial Strains from Isolated Specimens by PCR 
Classical bacteriological methods for the detection of various bacterial species are time 

20 consuming and costly. These methods include growing the bacteria isolated from a subject in 

specialized medium, cultivation on selective agar medium, followed by a set of confirmation assays 
that can take from 8 to 10 days or longer to complete. Use of the identified sequences of the 
present invention provides a method to dramatically reduce the time necessary to detect and identify 
specific bacterial species present in a sample. 

25 In one exemplary method, bacteria are grown in enriched medium and DNA samples are 

isolated from specimens of, for example, blood, urine, stool, saliva or central nervous system fluid by 
conventional methods. A panel of PCR primers based on identified sequences unique to various 
species or types of cells or microorganisms are then utilized in accordance with Example 1 2 to amplify 
DNA of approximately 100-200 nucleotides in length from the specimen. A separate PCR reaction is 

30 set up for each pair of PCR primers and after the PCR reaction is complete, the reaction mixtures are 
assayed for the presence of PCR product. The presence or absence of bacteria from the species to 
which the PCR primer pairs belong is determined by the presence or absence of a PCR product in the 
various test PCR reaction tubes. 

Although the PCR reaction is used to assay the isolated sample for the presence of various 

3 5 bacterial species, other assays such as the Southern blot hybridization are also contemplated. 

Compounds which inhibit the activity or reduce the amount of gene products required for 
proliferation may be identifi d using rational drug design. These methods may be used with the 
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proliferation-required polypeptides described herein or homologous polypeptides. In such methods, 
the structure of the gene product is determined using methods such as x-ray crystallography, NMR, or 
computer modelling. Compounds are screened to identify those which have a structure which allows 
them to interact with the gene product In some embodiments, the compounds are screened to identify 
5 those which have structures which allow them to interact with regions of the gene product which are 
important for its activity. For example, the compounds may be screened to identify those which have 
structures which allow them to bind to the active site of the gene product to inhibit its activity. For 
example, the compound may be a suicide substrate which binds to the active site with high affinity, 
thereby preventing the gene product from acting on its natural substrate. Alternatively, the compound 

1 0 may bind to a region of the gene product which is involved in complex formation with other 
biomolecules. In such instances, the activity of the gene product is inhibited by blocking the 
interaction between the gene product and other members of the complex. 

Thus, one embodiment of the present invention comprises a method of using a crystal of the 
gene products of the present invention and/or a dataset comprising the three-dimensional 

15 coordinates obtained from the crystal in a drug-screening assay. The present invention also 

includes agents (modulators or drugs) that are identified by the methods of the present invention, 
along with the method of using agents (modulators or drugs) identified by a method of the present 
invention, for inhibiting the activity of or modulating the amount of an essential gene product. The 
present invention also includes crystals comprising the gene products of the present invention or 

20 portions thereof. 

In some embodiments of the present invention, the three-dimensional structure of the 
polypeptides required for proliferation is determined using X-ray crystallography or NMR. The 
coordinates of the determined structure are used in computer-assisted modeling programs to 
identify compounds that bind to and/or modulate the activity or amount of the encoded polypeptide. 

25 The method may include the following steps: 1 ) the generation of high-purity crystals of the 
encoded recombinant (or endogenous) polypeptide for analysis; 2) determination of the three- 
dimensional structure of the polypeptide; and, 3) the use of computer-assisted "docking" programs 
to analyze the molecular interaction of compound structure and the polypeptide (i.e., drug 
screening). 

30 General methods for performing each of the above steps are described below and are also 

well known to those of skill in the art. Any method known to those of skill in the art, including 
those described herein, may be employed for generating the three-dimensional structure for each 
identified essential gene product and its use in the drug-screening assays. 

Crystals of the gene products required for proliferation may be obtained as follows. Under 

35 certain conditions, molecules condense from solution into a highly-ordered crystalline lattice, which 
is defined by a unit ceil, the smallest repeating volume of the crystalline array. The contents of 
such a cell can interact with and diffract certain electromagnetic and particle waves (e.g., X-rays, 
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neutron beams, electron beams etc.). Due to the symmetry of the lattice, the diffracted waves 
interact to create a diffraction pattern. By measuring the diffraction pattern, crystallographers are 
able to reconstruct the three-dimensional structure of the atoms in the crystal. 

Any method known to those of skill in the art, including those set forth below, may be 
5 employed to prepare high-purity crystals. For example, crystals of the product of the identified 
essential gene can be grown by a number of techniques including batch crystallization, vapor 
diffusion (either by sitting drop or hanging drop) and by microdialysis. Seeding of the crystals in 
some instances is required to obtain X-ray quality crystals. Standard micro and/or macro seeding of 
crystals may therefore be used. Exemplified below is the hanging-drop vapor diffusion procedure. 
10 Hanging drops of an essential gene product (2.5 jil, 10 mg/ml) in 20 mM Tris, pH=8.0, 100 mM 
NaCl are mixed with an equal amount of reservoir buffer containing 2.7-3.2 M sodium formate and 
100 mM Tris buffer, pH=8.0, and kept at 4°C. Crystal showers may appear after 1-2 days with large 
single crystals growing to full size (0.3 X 0.3 X 0.15 mm 3 ) within 2-3 weeks. Crystals are harvested 
in 3.5 M sodium formate and 100 mM Tris buffer, pH=8.0 and cryoprotected in 3.5 M sodium 
3 5 formate, 100 mM Tris buffer, pH=8.0, 10% (w/v) sucrose, and 1 0% (v/v) ethylene glycol before 
flash freezing in liquid propane. In some embodiments, the crystal may be obtained using the 
methods described in U.S. Patent No. 5,869,604. The method involves (a) contacting a mixture 
containing uncrystallized polypeptides with an exogenous nucleating agent that has an areal lattice 
match of at least 90.4% to the polypeptide,(b) crystallizing the polypeptides, thereby forming at 
20 least one crystal of the polypeptide attached to the nucleating agent, the attached crystal being of a 
high purity, and at least one polypeptide crystal unattached to the nucleating agent, the unattached 
crystal being of a lower purity than the attached crystal, and (c) separating the crystal attached to 
the nucleating agent from the crystal unattached to the nucleating agent The crystallized 
polypeptide may also be purified from contaminants by (a) contacting a mixture containing 
25 uncrystallized polypeptides and a contaminant with an exogenous nucleating agent that has an areal 
lattice match of at least 90.4% to the polypeptide, (b) crystallizing the polypeptides, thereby 
forming at least one crystal of the polypeptide attached to the nucleating agent, the attached crystal 
being of a high purity and produced in a high yield, and at least one crystal unattached to the 
nucleating agent, the unattached crystal being of a lower purity than the attached crystal, and (c) 
30 separating the crystal attached to the nucleating agent from the crystal unattached to the nucleating 
agent. 

Once a crystal of the present invention is grown, X-ray diffraction data can be collected 
using methods familiar to those skilled in the art. Therefore, any person with skill in the art of 
protein crystallization having the present teachings and without undue experimentation can 
35 crystallize a large number of alternative forms of the essential gene products from a variety of 

different organisms, or polypeptides having conservative substitutions in their amino acid sequence. 
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A crystal lattice is defined by the symmetry of its unit cell and any structural motifs the unit 
cell contains. For example, there are 230 possible symmetry groups for an arbitrary crystal lattice, 
while the unit cell of the crystal lattice group may have an arbitrary dimension that depends on the 
molecules making up the lattice. Biological macromolecules, however, have asymmetric centers 
5 and are limited to 65 of the 230 symmetry groups. See Cantor et al., Biophysical Chemistry, Vol. 
m, W. H. Freeman & Company (1980). 

A crystal lattice interacts with electromagnetic or particle waves, such as X-rays or electron 
beams respectively, that have a wavelength with the same order of magnitude as the spacing 
between atoms in the unit cell. The diffracted waves are measured as an array of spots on a 

1 0 detection surface positioned adjacent to the crystal. Each spot has a three-dimensional position, hkl, 
and an intensity, I(hkl), both of which are used to reconstruct the three-dimensional electron density 
of the crystal with the so-called Electron Density Equation. The Electron Density Equation states 
that the three-dimensional electron density of the unit cell is the Fourier transform of the structure 
factors. Thus, in theory, if the structure factors are known for a sufficient number of spots in the 

1 5 detection space, then the three-dimensional electron density of the unit cell could be calculated 
using the Electron Density Equation. 

In some embodiments of the present invention, an image of a crystal of a gene product 
required for proliferation or a portion thereof is obtained with the aid of a digital computer and the 
crystal's diffraction pattern as described in U.S. Patent No. 5,353,236. The diffraction pattern 

20 contains a plurality of reflections, each having an associated resolution. The image is obtained by 
(a) converting the diffraction pattern of the crystal into computer usable normalized amplitudes, the 
pattern being produced with a diffractometer; (b) determining from the diffraction pattern a 
dimension of a unit cell of the crystal; (c) providing an envelope defining the region of the unit cell 
occupied by the gene product or portion thereof in the crystal; (d) distributing a collection of 

25 scattering bodies within said envelope, the collection of scattering bodies having various 

arrangements, each of which has an associated pattern of Fourier amplitudes; (e) condensing the 
collection of scattering bodies to a condensed arrangement that results in a high correlation between 
a diffraction pattern and the pattern of Fourier amplitudes for said collection of scattering bodies; 
(f) determining the phase associated with at least one of the reflections of said diffraction pattern 

30 from the condensed arrangement of scattering bodies; (g) calculating an electron density 

distribution of the gene product or portion thereof within the unit cell from the phase determined in 
procedure f; and (h) displaying a graphical image of the gene product or portion thereof constructed 
from said electron density distribution. 

The crystals of the gene products required for proliferation may be used in drug screening 

35 methods such as those described in U.S. Patent Number 6,156,526. Briefly, in such methods, a 
compound which inhibits the formation of a complex comprising the gene product or a portion 
thereof is identified as follows. A set of atomic coordinates defining the three-dimensional 
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structure of a complex including the gene product of interest or a portion thereof are determined. A 
potential compound that binds to the gene product or a portion thereof involved in complex 
formation is selected using the atomic coordinates obtained above. The compound is contacted 
with the gene product or portion thereof and its binding partners) in the complex under conditions 
5 which would permit the complex to form in the absence of the potential compound. The binding 
affinity of the gene product or portion thereof for its binding partners) is determined and a potential 
compound is identified as a compound that inhibits the formation of the complex when there is a 
decrease in the binding affinity of the gene product or portion thereof for its binding partner(s). 
In some embodiments of the present invention, the three dimensional structure of the 

10 essential gene product is determined and potential agonists and/or potential antagonists are designed 
with the aid of computer modeling [Bugg et al., Scientific American, Dec.:92-98 (1993); West et 
al., HPS, 16:67-74 (1995); Dunbrack et al., Folding & Design, 2:27-42 (1997)]. 

Computer analysis may be performed with one or more of the computer programs 
including: QUANTA, CHARMM, INSIGHT, SYBYL, MACROMODEL and ICM [Dunbrack et 

15 al, Folding & Design, 2:27-42 (1997)]. In a further embodiment of this aspect of the invention, an 
initial drug-screening assay is performed using the three-dimensional structure so obtained, 
preferably along with a docking computer program. Such computer modeling can be performed 
with one or more Docking programs such as FlexX, DOC, GRAM and AUTO DOCK [Dunbrack et 
al., Folding & Design, 2:27-42 (1997)]. 

20 It should be understood that for each drug screening assay provided herein, a number of 

iterative cycles of any or all of the steps may be performed to optimize the selection. The drug 
screening assays of the present invention may use any of a number of means for determining the 
interaction between an agent or drug and an essential gene product. 

In some embodiments of the present invention, a drug can be specifically designed to bind 

25 to an essential gene product of the present invention through NMR based methodology. [Shuker et 
al., pi Science 274:1531-1534 (1996).] NMR spectra may be recorded using devices familiar to 
those skilled in the art, such as the Varian Unity Plus 500 and unity 600 spectrometers, each 
equipped with a pulsed-field gradient triple resonance probe as analyzed as described in Bagby et 
al, [Cell 82:857-867 (1995)]. Sequential resonance assignments of backbone *H, . 15 N, and . 13 C 

30 atoms may be made using a combination of triple resonance experiments similar to those previously 
described [Bagby et al., Biochemistry, 33:2409-2421 (1994a)], except with enhanced sensitivity 
[Muhandiram and Kay, J. Magn. Reson., 103: 203-216 (1994)] and minimal H 2 0 saturation [Kay et 
al., J. Magn. Reson., 109:129-133 (1994)]. Side chain l H and 13 C assignments may be made using 
HCCH-TOCSY [Bax et al., J. Magn. Reson., 87:620-627 (1990)] experiments with mixing times of 

35 8 ms and 1 6 ms.in solution but need not be included in structure calculations. Nuclear Overhauser 
effect (NOE) cross peaks in two-dimensional l H— *H NOE spectroscopy (NOESY), three- 
dimensional I5 N-edited NOES Y-HSQC [Zhang et al., J. Biomol, NMR, 4:845-858 (1994)] and 
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three-dimensional simultaneous acquisition 15 N/ 13 C-edited NOE [Pascal et al., J. Magn. Reson., 
103:197-201 (1994)] spectra may be obtained with 100 ms NOE mixing times. Standard pseudo- 
atom distance corrections [Wuthrich et a!., J. Mol. Biol., 169:949-961 (1983)] may be incorporated 
to account for center averaging. An additional 0.5 .ANG. may be added to the upper limits for 
5 distances involving methyl groups [Wagner et al., J. Mol. Biol., 196:61 1-639 (1987); Clore et al, 
Biochemistry, 26:8012-8023 (1987)]. 

The structures can be calculated using a simulated annealing protocol [Nilges et al., In 
computational Aspects of the Study of Biological Macromolecules by Nuclear Magnetic Resonance 
Spectroscopy, J. C. Hoch, F. M. Poulsen, and C. Redfield, eds., New York: Plenum Press, pp. 45 1- 

10 455 (1991)] within X-PLOR [Brunger, X-PLOR Manual, Version 3.1, New Haven, Conn.: 
Department of Molecular Biophysics and Biochemistry, Yale University (1993)] using the 
previously described strategy [Bagby et al., Structure, 2:107-122 (1994b)]. Interhelical anges may 
be calculated using a program written by K. Yap. Accessible surface areas were calculated using the 
program Naccess, available from Prof. J. Thornton, University College, London. 

1 5 Compounds capable of reducing the activity or amount of gene products required for 

cellular proliferation may be identified using the methods described in US Pat No. 6,077,682. 
Briefly, the three-dimensional structure of the gene product or portion thereof may be used in a 
drug screening assay by (a) selecting a potential drug by performing rational drug design with the 
three-dimensional structure determined from one or more sets of atomic coordinates of the gene 

20 product or portion thereof in conjunction with computer modeling; (b) contacting the potential drug 
with a polypeptide comprising the gene product or portion thereof and (c) detecting the binding of 
the potential drug with said polypeptide; wherein a potential drug is selected as a drug if the 
potential drug binds to the polypeptide. In some methods, the three-dimensional structure of the 
gene product or portion thereof is used in a drug screening assay involving (a) selecting a potential 

25 drug by performing structural based rotational drug design with the three-dimensional structure of 
the gene product or portion thereof; wherein said selecting is performed in conjunction with 
computer modeling; (b) contacting the potential drug with a polypeptide comprising the gene 
product or portion thereof in the presence of a substrate of the gene product; wherein in the absence 
of the potential drug the substrate is acted upon by the gene product; and (c) determining the extent 

30 to which the gene product acted upon the substrate; wherein a drug is selected when a decrease in 
the action of the gene product on the substrate is determined in the presence of the potential drug 
relative to in its absence. In some embodiments, the preceding method further involves(d) 
contacting the potential drug with the gene product or portion thereof for NMR analysis; wherein a 
binding complex forms between the potential drug and said gene product or portion thereof for 

3 5 NMR analysis; wherein the gene product or portion thereof for NMR analysis comprises a 

conservative amino acid substitution; (e) determining the three-dimensional structure of the binding 
complex by NMR; and (f) selecting a candidate drug by performing structural based rational drug 
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design with the three-dimensional structure determined for the binding complex; wherein said 
selecting is performed in conjunction with computer modeling; (g) contacting the candidate drug 
with a second polypeptide comprising the gene product or portion thereof in the presence of a 
substrate of the gene product or portion thereof; wherein in the absence of the candidate drug the 
5 substrate is acted upon by the second polypeptide; and (h) determining the amount of action of the 
second polypeptide on the substrate; wherein a drug is selected when a decrease in the amount of 
action of the second polypeptide is determined in the presence of the candidate drug relative to in 
its absence. 

Once the three-dimensional structure of a crystal comprising an essential gene product is 

1 0 determined, a potential modulator of its activity, can be examined through the use of computer 

modeling using a docking program such as FlexX, GRAM, DOCK, or AUTODOCK [Dunbrack et 
al., 1997, supra], to identify potential modulators. This procedure can include computer fitting of 
potential modulators to the polypeptide or fragments thereof to ascertain how well the shape and the 
chemical structure of the potential modulator will bind. Computer programs can also be employed 

1 5 to estimate the attraction, repulsion, and steric hindrance of the two binding partners (e.g., the 

essential gene product and a potential modulator). Generally the tighter the fit, the lower the steric 
hindrances, and the greater the attractive forces, the more potent the potential modulator since these 
properties are consistent with a tighter binding constant. Furthermore, the more specificity in the 
design of a potential drug the more likely that the drug will not interact as well with other proteins. 

20 This will minimize potential side-effects due to unwanted interactions with other proteins. 

Compound and compound analogs can be systematically modified by computer modeling 
programs until one or more promising potential analogs is identified. In addition systematic 
modification of selected analogs can then be systematically modified by computer modeling 
programs until one or more potential analogs are identified. Such analysis has been shown to be 

25 effective in the development of HTV protease inhibitors [Lam et al., Science 263:380-384 (1994); 
Wlodawer et al., Ann. Rev. Biochem. 62:543-585 (1993); Appelt, Perspectives in Drug Discovery 
and Design 1 :23-48 (1 993); Erickson, Perspectives in Drug Discovery and Design 1 : 109-128 
(1993)]. Alternatively a potential modulator could be obtained by initially screening a random 
peptide library produced by recombinant bacteriophage for example, [Scott and Smith, Science, 

30 249:386-390 (1990); Cwirla et al., Proc. Natl. Acad. Sci., 87:6378-6382 (1990); Devlin et al., 
Science, 249:404-406 (1990)]. A peptide selected in this manner would then be systematically 
modified by computer modeling programs as described above, and then treated analogously to a 
structural analog. 

Example 45 describes computer modelling of the structures of gene products required for 
35 proliferation. 
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EXAMPLE 50 

Determination of the Structure of Gene Products Required for Proliferation Using Computer Modelling 
Three dimensional models were built by applying computer modelling methods to some of 
the gene products required for proliferation of Staphylococcus aureus using the amino acid 
5 sequences of the encoded proteins as follows. Sir Tom Blundeirs program COMPOSER as 
provided by Tripos Associates in their BIOPOLYMER module to SYBYL was used to build the 
models. Skolnik's method of topology fingerprinting as implemented in Matchmaker was used to 
score the average mutation free energy. This number is in Boltzmans (units of kT) and should be 
negative (the more negative, the better the model. 

10 Composer uses a Needleman Wunsch alignment with jumbling to find significant 

alignments. The reported parameters are percent identity and significance as measured from the 
jumbling. Those matches which were 30% identical and had a significance greater that 4 on the 
scale were judged to be good candidates for model building templates. If no three dimensional 
structures met these criteria, then a BLAST search was.conducted against the most recent PDB 

1 5 sequence database. Any significant hits discovered in this manner were then added to the binary 
protein structure database and the candidate search was repeated in the manner discussed above. 

In the next phase, Composer assigned structurally conserved and structurally variable 
regions and built the backbone structure and then searched the database for structures of the 
variable loops. These were then spliced in and a model of the protein resulted. Any loops (variable 

20 regions) which were unassignable were manually built and refined with a combination of dynamics. 

The structure was then refined. Hydrogen atoms were added and a non-active aggregate 
was defined. lOOOpS of dynamics using AMBER ALL-ATOM and Kollman charges are 
performed. Next a minimization cycle of up 5000 steepest decent steps were performed and then 
the aggregate was thawed and the process was repeated on the entire protein. 

25 The resulting structure was then validated in MATCHMAKER. The topologicaly scanned 

free energy determined from empirically derived protein topologies was computed and the average 
energy/residue is reported in Boltzamans was reported. As this number represents a free energy the 
more negative it is the more favorable it is. 

Sixty six proteins required for the proliferation of Staphylococcus aureus were modelled as 

30 described above. MATCHMAKER energies were computed for these. The distribution of the 
models built by class is shown in the table below. 
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Table 1 . Distribution of models built with their MATCHMAKER energies in kT 

The validity of the above method was confirmed using FtsZ. In the case of FtsZ, a crystal 
5 structure from M. Janeschi was available. Examination of the gross structural features determined 
using the above modelling showed all of the folds in the correct place, although there were some 
minor differences from the structure determined by x-ray crystallography. 

EXAMPLE 51 
FUNCTIONAL COMPLEMENTATION 

1 0 In another embodiment, gene products whose activities may be complemented by a 

proliferation-required gene product from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or 
homologous polypeptides are identified using merodiploids, created by introducing a plasmid or 

1 5 Bacterial Artificial Chromosome into an organism having a mutation in the essential gene which 
reduces or eliminates the activity of the gene product. In some embodiments, the mutation may be 
a conditional mutation, such as a temperature sensitive mutation, such that the organism proliferates 
under permissive conditions but is unable to proliferate under non-permissive conditions in the 
absence of complementation by the gene on the plasmid or Bacterial Artificial Chromosome. 

20 Alternatively, duplications may be constructed as described in Roth et al. (1987) Biosynthesis of 
Aromatic Amino Acids in Escherichia coli and Salmonella typhimurium, F. C. Neidhardt, ed., 
American Society for Microbiology, publisher, pp. 2269-2270. Such methods are familiar to those 
skilled in the art. 



Table VIII provides a cross reference for SEQ ID NOs. of the nucleotide sequences 
25 discussed herein and the SEQ ID NOs. of the polypeptides encoded by these nucleotide. 
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10217 


6121 


10218 


6122 


10219 


6123 


10220 


6124 


10221 


6125 


10222 


6126 


10223 


6127 


10224 


6128 


10225 


6129 


10226 


6130 


10227 


6131 


10228 


6132 


10229 


6133 


10230 


6134 


10231 


6135 


10232 


6136 


10233 


6137 


10234 


6138 


10235 


6139 


10236 


6140 


10237 


6141 


10238 


6142 


10239 


6143 


10240 


6144 


1 A<*» A 1 

10241 


6145 


10242 


6146 


1 AO/I"} 

10243 


6147 


i r\o a a 

10244 






6149 


10246 


6150 


10247 


6151 


10248 


6152 


10249 


6153 


10250 



Nucleotide SeqID 


Protein SeqID 


6154 


10251 


/•ice 
6155 


10252 


6156 


1 AO O 

10253 


6157 


10254 


/ICO 

6158 


10255 


6159 


10256 


6160 


10257 


6161 


10258 


6162 


10259 


6163 


10260 


6164 


10261 


6165 


10262 


6166 


10263 


6167 


10264 I 


6168 


10265 


6169 


10266 


6170 


10267 


6171 


10268 


6172 


10269 


6173 


10270 


6174 


10271 


6175 


10272 


6176 


10273 


6177 


10274 


6178 


10275 


6179 


10276 


6180 


10277 


6181 


10278 


6182 


10279 


6183 


10280 


6184 


10281 


6185 


10282 


6186 


10283 


6187 


10284 


6188 


10285 


6189 


10286 


6190 


10287 


6191 


10288 


6192 


10289 


6193 


10290 


£. 1 C\ A 

6194 


10291 


6195 


10292 




1 no oi 


6197 


10294 


6198 


10295 


6199 


10296 


6200 


10297 


6201 


10298 
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Nucleotide SeqLD 


Protein SeqID 


6202 


10299 


6203 


10300 


6204 


10301 


6205 


10302 


6206 


10303 


6207 


10304 


6208 


10305 


6209 


10306 


6210 


10307 


6211 


10308 


6212 


10309 


6213 


10310 


6214 


10311 


6215 


10312 


6216 


10313 


6217 


10314 


6218 


10315 


6219 


10316 


6220 


10317 


6221 


10318 


6222 


10319 


6223 


10320 


6224 


10321 


6225 


10322 


6226 


10323 


6227 


10324 


6228 


10325 


6229 


10326 


6230 


10327 


6231 


10328 


6232 


10329 


6233 


10330 


6234 


10331 


6235 


10332 


6236 


10333 


6237 


10334 


6238 


10335 


6239 


10336 


6240 


10337 


6241 


10338 


6242 


10339 1 


6243 


10340 ; 


6244 


10341 ; 


6245 


10342 


6246 


10343 


6247 


10344 


6248 


10345 


6249 


10346 | 



Nucleotide SeqID 


Protein SeqID 


6250 


10347 


6251 


10348 


6252 


10349 


6253 


10350 


6254 


10351 


6255 


10352 


6256 


10353 


6257 


10354 


6258 


10355 


6259 


10356 


6260 


10357 


6261 


10358 


6262 


10359 


6263 


10360 


6264 


10361 


6265 


10362 


6266 


10363 


6267 


10364 


6268 


10365 


6269 


10366 


6270 


10367 


6271 


10368 


6272 


10369 


6273 


10370 


.6274 


10371 


6275 


10372 


6276 


10373 


i 6277 


10374 


6278 


10375 


6279 


10376 


6280 


10377 


6281 


10378 


6282 


10379 


6283 


10380 


6284 


10381 


6285 


10382 


6286 


10383 


6287 


10384 


6288 


10385 


6289 


10386 


6290 


10387 ! 


6291 


10388 


6292 


10389 


6293 


10390 


6294 


10391 


6295 


10392 


6296 


10393 


6297 


10394 
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Nucleotide SeqID 


Protein SeqID 


6298 


10395 [ 


6299 


10396 


6300 


10397 


6301 


10398 


6302 


10399 


6303 


10400 


6304 


10401 


6305 


10402 


6306 


10403 


6307 


10404 


6308 


10405 


6309 


10406 


6310 


10407 


6311 


10408 


6312 


10409 


6313 


10410 


6314 


10411 


6315 


10412 


6316 


10413 


6317 


10414 


6318 


10415 


6319 


10416 


6320 


10417 


6321 


10418 


6322 


10419 


6323 


10420 


6324 


10421 


6325 


10422 


6326 


10423 


6327 


10424 


6328 


10425 


6329 


10426 


6330 


10427 | 


6331 


10428 


6332 


10429 


6333 


10430 


6334 


10431 


6335 


10432 


6336 


10433 


6337 


10434 


6338 


10435 


6339 


10436 


6340 


10437 


6341 


10438 


6342 


10439 


6343 


10440 


6344 


10441 


6345 


10442 



Nucleotide SeqID 


Protein SeqID 


6346 


10443 


6347 


10444 


6348 


10445 


6349 


10446 


6350 


10447 


6351 


10448 


6352 


10449 


6353 


10450 


6354 


10451 


6355 


10452 


6356 


10453 


6357 


10454 


6358 


10455 


6359 


10456 


6360 


10457 


6361 


10458 


6362 


10459 


6363 


10460 


6364 


10461 


6365 


10462 


6366 


10463 


6367 


10464 


6368 


10465 


6369 


10466 


6370 


10467 


6371 


10468 


6372 


10469 


6373 


10470 


6374 


! 10471 


6375 


10472 


6376 


10473 


6377 


10474 


6378 


10475 


6379 


10476 


6380 


10477 


6381 


10478 


6382 


10479 


6383 


10480 


6384 


10481 


6385 


10482 


6386 


10483 


6387 


10484 


6388 


10485 


6389 


10486 


6390 


10487 


6391 


10488 


6392 


10489 


6393 


10490 
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TABLE Yin 
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iNUCieouue oeqils 


jrr xem oeqixi 


AIOA 

ooy4 


1 AA01 

i i/4y i 


ooyo 




ooyo 


iU4yo 


o oy t 


1 fid 04 


0070 


1 A4QC 


Oo yy 


1 A/1 OA 

jU4yo 


04UU 


iu4y / 


04U1 


1 f\AOQ 

iu4yo 




1 A/1 OA 

iu4yy 


04UO 


1 ACAA 


04U4 


1 ACA1 

1U5UI 


04Uo 


1 ACAO 


AA(\A 

04UO 


1 ACA*5 


04U / 


1U5U4 


j?/f AQ 


10505 


o4uy 


1U3U6 




1 ACAT 

1U3U/ 


041 1 


1 ACAQ 


0412 


1 ACAA 


(LA 1 •> 

0410 


1 ACt A 


0414 


1 AC1 1 

lUol 1 


041 o 


lUol2 


0410 


1U310 


041 / 


1 AO A 
1U514 


AA 1 Q 
041o 


1 AC1 C 

1U315 


04iy 


1 AC 1 £ 

1U316 


D42U 


f AC 1 "7 

10517 


6421 


10515 


AA^ 

0422 


105 ly 


042o 


1U32U 


AA^iA 
0424 


1 AC01 

10521 


0423 


1 AOO 

10522 


0420 


1U320 


A All 
04Z/ 


1 ACIv! 

10324 


042 o 


1 ACOC 

10525 


AA^Q 

04zy 


1V326 


040 U 


tacit 
IU32/ 


O401 


tAOfl 
lUozo 


AA10 
040Z 


iuozy 


0400 


i he a a 


0404 


1 AC3 1 

lU3ol 


0*rOO 


1 AC^O 
1U3o2 


6436 


10533 


6437 


10534 


6438 


10535 


6439 


10536 


6440 


10537 


6441 


10538 



iMucieotiue seqiu 


iTotein beqJJD 


AAA*}. 
0442 


1 Aeon 
lU3oy 


AAA1 
0440 


1 AC/IA 1 


AAAA 
0444 


1 AC/1 1 

1V341 


£A/1C 
0443 


1U342 


AAAA 
0440 


lU54o 


044/ 


1U544 


AAAQ 
6445 


1 AC/IC 

10545 


6449 


1 AC AH ' 

10546 


AA CA 

6450 


10547 


£>i ci 
0451 


1 AC»D 

10548 


A A CO 

6452 


10549 


iC/l CO 

6453 


t AC CA 

10550 


0454 


1 ACC1 

10551 


6455 


1 A CCO 

10552 


if /I C/C 

0450 


1 ACM 

10553 


645/ 


10554 


6458 


1 AC CC 

10555 


645 y 


1 ACCit 

10556 


6460 


1ACC7 

10557 


6461 


1 AC CO 

10558 


A A AO 
0462 


1 A CCA 

10559 


!c/f JC*3 

O4oo 


1 AC£A 

10560 


AAAA 
0404 


10561 


6465 


10562 


6466 


10563 


6467 


10564 


646o 


10565 


6469 


10566 


6470 


10567 


6471 


10568 


6472 


10569 


64/0 


1 AC1A 

10570 


64/4 


10571 


04/3 


t AC "JO 

10572 


04 /O 


10573 


04 / / 


10574 


04/5 


105 /5 


04/y 


1 U3 /O | 


O4ol/ 


i act; 
10577 


04ol 


1U5 /o 


0452 


1 AC*7A 

10579 


0400 


1 ACQ A 

105S0 


6484 


10581 


6485 


10582 


6486 


10583 


6487 


10584 


6488 


10585 


6489 


10586 f 
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i^ucicuiiae tMjqjiXJ 


ii ICII1 Otrij jli> 


6400 


10587 


64Q1 


10588 


A/107 

o^yz 


10580 






64Q4 


105Q1 




105Q9 


6406 


10501 
lujyj 




1 0504 ! 


Of 


10505 j 


6/100 


105Q6 


OjUU 


10<JQ7 1 


OjUI 


lUjyo 


/C<AO 

oj UZ 


lUDyy 


OjUj 


lUOUU 


£Cf\A 

OjU4 


i n£Ai 


OjUj 


iUOUZ 


ojUo 


lUoUj 


OjU/ 




OjUo 


IUOUj 




m606 




1 0£07 

lUOu/ 


OjI J 


i o£08 

1U0U5 


OJlZ 


i n^AQ 
lUoUV 


OjI J 


IU01U 


<<1 A 


1 0£1 1 


001 J 


1 0617 


OJIO 


10611 


A^ 1 7 

Oj 1 / 


1 0614 


OMo 


IUOIj 


rein 

oMy 


i n6i 6 


OjZU 


1 OA 17 
1 UOl / 


OjZI 


i 061 s 


A^77 


1 0610 


ODZJ 


1 0690 


OOZf 


1 0691 


OjZj 


1 0699 
i UOZZ 


606 

OjZO 


i 0691 


i 6^77 
OjZ/ 


1 0694 


1 6578 
OjZo 


m695 

IUOZJ 


OJZ7 


1 0696 


6510 

OjjU 




6511 


i 0698 


6532 


10629 


6533 


10630 


6534 


10631 


6535 


10632 


6536 


10633 


6537 


10634 







6518 


10615 

1 UUJJ 


6539 


10636 


6540 


10617 


UJtl 


10638 


6542 


10639 




10640 


6544 


10641 


OJHJ 


10649 


6546 
Ojho 


10641 


6547 


10644 


6*48 

OJHO 


1 0645 


6540 


10646 


6**0 


10647 


6* * 1 1 
OjjI 


10648 


A**7 
OjjZ 


10640 


A**Q 


1U03U 


A**/l 


10651 


6*** 


106^7 

iuojz 


6556 


10651 

1 UO J J 


6**7 


10654 


6558 


10655 
1 UO J J 


6550 


1 0656 

1UOJO 


6560 
OJOu 


10657 

1UOJ / 


6561 
OjOI 


1 0658 


6567 
00 OZ 


10650 


6561 
OjOj 


10660 


6564 
OJOH 


10661 


6*6* 
OjOj 


1 0667 


6566 
ojoo 


10661 

JUOOj 


6*67 
ODD/ 


10664 


6568 


10665 
J UOOJ 


65 60 


10666 

IvOOO 


6570 
Oj iKJ 


1 0667 


6571 

O J / 1 


10668 


6579 


1066Q 

1UUU7 


6571 

O J / J 


10670 
1 UO /u 


6574 


10671 


6575 

UJ / J 


10679 


6576 

O J / \J 


10673 


6577 


10674 


6578 

UJ / o 


10675 


6579 

UJ / y 


10676 


6580 


10677 


6581 


10678 


6582 


10679 


6583 


10680 


6584 


10681 


6585 


10682 
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Nucleotide SeqID 


Protein SeqID 


6586 


10683 


6587 


10684 


6588 


10685 


6589 


10686 


6590 


10687 


6591 


10688 


6592 


10689 


6593 


I 10690 


6594 


10691 


6595 


10692 


6596 


10693 


6597 


10694 


6598 


10695 


6599 


10696 


6600 


10697 


6601 


10698 


6602 


10699 


6603 


10700 


6604 


10701 


6605 


10702 


6606 


10703 


6607 


10704 


6608 


10705 


6609 


10706 


6610 


10707 ! 


6611 


10708 


6612 


10709 


6613 


10710 


i 6614 


10711 


6615 


10712 


6616 


10713 


6617 


10714 


6618 


10715 


6619 


10716 


6620 


10717 


6621 


10718 


6622 


10719 


6623 


10720 ; 


6624 


10721 


6625 


10722 S 


6626 


10723 


6627 


10724 


6628 


10725 


6629 


10726 


6630 


10727 


6631 


10728 


6632 


10729 


6633 


10730 



Nucleotide SeqID 


Protein SeqID 


6634 


10731 


6635 


10732 


6636 


10733 


6637 


10734 


6638 


10735 


6639 


10736 


6640 


10737 


6641 


10738 


6642 


10739 


6643 


10740 


6644 


10741 


6645 


10742 


6646 


10743 


6647 


10744 


6648 


10745 


6649 


10746 


6650 


10747 


6651 


10748 


6652 


10749 


6653 


10750 


6654 


10751 


6655 


10752 


6656 


10753 


6657 


10754 


6658 


10755 


6659 


10756 


6660 


10757 


6661 


10758 


6662 


10759 


| 6663 


10760 


| 6664 


10761 


6665 


10762 


6666 


10763 


6661 


10764 


666S 


10765 


6669 


10766 


6670 


10767 


6671 


10768 


6672 


10769 


6673 


10770 


6674 


10771 


6675 


10772 


6676 


10773 


6677 


10774 


6678 


10775 


6679 


10776 


6680 


10777 


6681 


10778 
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11111.1CU11UC ocijau' 


i roiciii oei|U/ 


66R9 


10779 

IV I ty 


66R1 


10780 


66X4 
wot 


10781 


66XS 


10782 


66X6 


10783 


66R7 


10784 


OUOO 


1078*5 

IV / O J 


66R0 

0007 


107R6 

IV/ ov 


66oo 


107R7 
1 v / 0 / 


66Q1 


10788 

Jl V / OO 


6609 


107RQ 
iv/ oy 


6601 
OOyj 


1O7Q0 


6604 


10701 


£60^ 

ooyj 


1 (\i<y> 


ooyo 


1 v/yj 


6607 


1 0704 
iv lyH 


66Q& 
ooyo 




6600 

ooyy 


1 0706 

1 v/yo 


£700 


10707 
1 v/y / 


£701 


1070R 
l\i fyo 


O/vZ 


1 0700 

1 v/yy 


6701 


i oroo 


£704 


10R01 


670^ 
0 /vJ 


1UOUZ 


£70£ 
0 /UO 


10R01 


£707 


10R04 
Ivov*t 


£70R 
O / Uo 


10R0^ 


£700 
0 /uy 


10R06 


£710 
0 / 1 V 


10R07 

1UOU / 


£71 1 
0/ J 1 


10R08 


0 / IZ 


10R00 


£711 


10R10 

i VO IV 


£7 14 


10R1 1 


671 S 
O / 1 J 


10R19 


671 6 

O 1 JO 


10R11 

J VO 1 J 


6717 
v / 1 / 


10814 


671 8 

U / JO 


10815 


671 0 


10R16 

IVOIV 


6790 

V / Z.V 


10817 


6791 

V /Z. A 


10818 


V t 


10819 

1 vo iy 


6791 


10820 


6724 


10821 


6725 


10822 


6726 


10823 


6727 


10824 


6728 


10825 


6729 


10826 



Nucleotide Sen ID 


Protein RpnTTl 

Jl ■ VIC 111 OCUJLLP 


6730 

V / JU 


10R97 


6731 

V 1 J J. 


10828 


6732 


10829 


6733 


10830 


6734 


1 0R1 1 


6735 


10832 


6736 

V / J V 


10811 

1 VOJ J 


6717 

V / J 1 


10R14 


671X 

V / JO 


10R1S 

1 V/OJ J 


6739 
v / jy 


10R16 


6740 

O /*tV 


10R17 


6741 
u /** 1 


10R1R 


6749 


1 0R10 


1 6741 


1 0R40 
1 vOHU 


6744, 


10841 
J, UO*r I 


674^ 

U f *v J 


10R49 


0 /*+o 


1 ftR/11 


6747 
v ft 1 


1 0R44 


674R 

O /*T© 


1 0R45 


6740 
0 fry 


10R46 


67 SO 
u / Jv 


1 0R4.7 


67^1 


10R4R 
1 voto 


67V? 


10R40 


67S1 


1 AR^O 


67^4. 

V / J*T 


10R^1 


67S^ 


10RS9 
ivo jz 


67 S6 

V / Jv 


10R51 


67 S7 

V / J / 


1 OR ^4 


67^R 

V / JO 


1 0RSS 

1 VO JJ 


67^0 
0 / jy 


1 ORS6 
I VO JO 


6760 


10R<i7 
1 vo J / 


6761 

V /V 1 


lOR^R 

IVOJO 


6769 

V / Vx. 


1 0RSQ 

1 UOJ7 


6761 

V /UJ 


10R60 
1 voOv 


6764 
U / v*t 


1 0R61 

1 VoOl 


676^ 

V / UJ 


10R69 


6766 


10R61 

IVOVJ 


6767 


10864 


6768 


10R6S i 


6769 


10866 


6770 


1 0867 1 

I vov / 


6771 


10R6R ! 

I VO VO 


6772 


10869 


6773 


10870 


6774 


10871 


6775 


10872 


6776 


10873 


6777 


10874 
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Nucleotide SeqID 


Protein SeqID 


6778 


10875 


6779 


10876 


6780 


10877 


6781 


10878 


6782 


10879 


6783 


10880 


6784 


10881 


6785 


10882 


6786 


10883 


6787 


10884 


' 6788 


10885 


6789 


10886 


6790 


10887 


6791 


10888 


6792 


10889 


6793 


10890 


6794 


10891 


6795 


10892 


6796 


10893 


6797 


10894 


6798 


10895 


6799 


10896 


6800 


10897 


6801 


10898 


6802 


10899 


6803 


10900 


6804 


10901 


6805 


10902 


6806 


10903 


6807 


10904 


6808 


10905 


6809 


10906 


6810 


10907 


6811 


10908 


6812 


10909 


6813 


10910 


6814 


10911 


6815 


10912 


6816 


10913 \ 


6817 


10914 j 


6818 


10915 


6819 


10916 


6820 


10917 


6821 


10918 


6822 


10919 


6823 


10920 


6824 


10921 


6825 


10922 



Nucleotide SeqID 


Protein SeqID 


6826 


10923 


6827 


10924 


6828 


10925 


6829 


10926 


6830 


10927 


6831 


10928 


6832 


10929 


6833 


10930 


6834 


10931 


6835 


10932 


6836 


10933 


6837 


10934 


6838 


10935 


6839 


10936 


6840 


10937 


6841 


10938 


6842 


10939 


6843 


10940 


6844 


10941 


6845 


10942 


6846 


10943 


| 6847 


| 10944 


6848 


| 10945 


6849 


10946 


6850 


10947 


6851 


10948 


6852 


10949 


6853 


10950 


6854 


10951 


6855 


10952 


6356 


10953 


6857 


10954 


6858 


10955 


6859 


10956 


6860 


10957 


6861 


10958 


6862 


10959 


6863 


10960 


6864 


10961 


6865 


10962 


6866 


10963 


6867 


10964 


6868 


10965 


6869 


10966 


6870 


10967 


| 6871 


10968 


6872 


10969 


6873 


10970 
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Nucleotide SeqIB 


Protein SeqID 


6874 


^~ 10971 


6875 


10972 


6876 


10973 


6877 


10974 


6878 


10975 


6879 


10976 


6880 


10977 


6881 


10978 


6882 


10979 


6883 


10980 


6884 


10981 


6885 


10982 


6886 


10983 


6887 


10984 


6888 


10985 


6889 


10986 


6890 


10987 


6891 


10988 


6892 


10989 


6893 


10990 


6894 


10991 


6895 


10992 


6896 


10993 


6897 


10994 


6898 


10995 


6899 


10996 


6900 


10997 


6901 


10998 


6902 


10999 


6903 


11000 


6904 


11001 


6905 


11002 


6906 


11003 


6907 


11004 


6908 


11005 


6909 


11006 


6910 


11007 


6911 


11008 


6912 


11009 


6913 


11010 


6914 


11011 


6915 


11012 


6916 


11013 


6917 


11014 


6918 


11015 


6919 


11016 


6920 


11017 


6921 


11018 1 



Nucleotide SeqID 


Protein SeqID 


6922 


11019 


6923 


11020 


6924 


11021 


6925 


11022 


6926 


11023 


6927 


11024 


6928 


11025 


6929 


11026 


6930 


11027 


6931 


11028 


6932 


11029 


6933 


11030 


6934 


11031 


6935 


11032 


6936 


11033 


6937 


11034 


6938 


11035 


6939 


11036 


6940 


11037 


6941 


11038 


6942 


11039 


6943 


11040 


6944 


11041 


6945 


11042 


6946 


11043 


6947 


11044 


6948 


11045 


6949 


11046 


6950 


11047 


6951 


11048 


6952 


11049 


6953 


11050 


6954 


11051 


6955 


11052 


6956 


11053 


6957 


11054 


6958 


11055 


6959 


11056 


6960 


11057 


6961 


11058 


6962 


11059 


6963 


11060 


6964 


J 1061 


| 6965 


11062 


6966 


11063 


6967 


11064 


6968 


11065 


6969 


11066 
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Nucleotide SeqlD 


Protein SeqlD 


6970 


11067 


6971 


11068 


6972 


11069 


6973 


11070 


6974 


11071 


6975 


11072 


6976 


11073 


6977 


11074 


6978 


| 11075 


6979 


11076 


6980 


11077 


6981 


11078 


6982 


11079 


6983 


11080 


6984 


11081 


6985 


11082 ; 


6986 


11083 


,6987 


11084 


6988 


11085 


6989 


11086 


6990 


11087 


6991 


11088 


6992 


11089 


6993 


11090 


6994 


11091 


| 6995 


11092 


6996 


11093 ; 


6997 


11094 


6998 


11095 


6999 


11096 


7000 


11097 


7001 


11098 


7002 


11099 


7003 


11100 


7004 


11101 


7005 


11102 


7006 


11103 


7007 | 


11104 


7008 


11105 


7009 


11106 


7010 


11107 


7011 


11108 


7012 


11109 


7013 


11110 


7014 


11111 


7015 


11112 


7016 


11113 


7017 


11114 



Nucleotide SeqlD 


Protein SeqlD 


7018 


11115 


7019 


11116 


7020 


11117 


7021 


11118 


7022 


11119 


7023 


11120 


7024 


11121 


7025 


11122 


7026 


11123 


7027 


11124 


7028 


11125 


7029 


11126 


7030 


11127 


7031 


11128 


7032 


11129 


7033 


11130 


7034 


11131 


7035 


11132 


7036 


11133 


7037 


11134 


7038 


11135 


7039 


11136 


7040 


11137 


7041 


11138 


7042 


11139 


7043 


11140 


7044 


11141 


7045 


11142 


7046 


11143 


7047 


11144 


7048 


11145 


7049 


11146 


7050 


11147 


7051 


11148 


7052 


11149 


7053 


11150 


7054 


11151 I 


7055 


11152 | 


7056 


11153 


7057 


11154 


7058 


11155 


7059 


11156 


7060 


11157 


7061 


11158 


7062 


11159 


7063 


11160 


7064 


11161 


7065 


11162 
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Nucleotide Senim 


Protein SeaTD 


7066 


11163 


7067 


11 164 


7068 


11165 


7069 


11166 


7070 


11167 


7071 


11168 


7072 


11169 


7073 


11170 


7074 


1 1171 

11X11 


7075 

IV I J 


1 1 172 


7076 
/u /o 


I 1 171 

I I X / o 


7077 


1 1 174 
ill /*+ 




1 1 175 
1 1 1 / J 


7O70 


1 1 176 

111 lO 




1 1 177 
ill// 


70X1 


1 1 178 
lii /a 


70 ft 7 


1 1 170 
ill iy 


7083 


1 1 1 80 

111 ou 


7084 


1 1 1 81 


7085 

/WO J 


1118? 

Ill OZi 


7086 


1 1 1 83 

ill OJ 


7087 

/vO / 


1 1 184 

ill Of 


7088 

fVOO 


1 1 185 

I 1 lOJ 


70RQ 

/VO" 


1 1 lOD 


7000 


1 1 187 
1 1 10 / 


7001 
i\jy l 


1 11 88 

1 1 lOO 


7009 


1 1 180 

1 1 \.oy 


7001 


1 1 100 
1 1 1 y\j 


7004 


1 1 101 
1 1 xy i 


7005 


1 1 109 
1 1 1 y*. 


7006 


1 1 103 
ill y j 


7007 


1 1 1 04 

1 1 17t 


7008 


11195 


7000 


1 1 106 

ill 7U 


71 00 


1 1 107 

1117/ 


7101 

f XV M 


11108 1 

ill 70 


7102 


11199 


7103 


11200 


7104 


1 1201 i 

1 l£*vl 


7105 
/ i vj 


1 1202 


7106 


11203 


7107 


11204 


7108 


11205 


7109 


11206 


7110 


11207 


7111 


11208 i 


7112 


11209 i 


7113 


11210 



Nucleotide SeaTD 


Protpin SIpnTTb 


7114 


1 1211 


7115 


11212 


7116 ' 


11213 


7117 


11214 


7118 


11215 


7119 


11216 


7120 


11217 


7121 


11218 


i 7122 


1 1219 

1 11.17 


I 7123 


1 1220 


IMA 


1 1991 


7125 


1 1999 


7196 


1 1993 
1 lxa.J 


7197 


1 1 994 


7198 


1 1995 


7129 


1 1996 


7130 


1 1997 


7131 
/ 1 j i 


1 1998 


7137 


1 1990 

I 1ZZ7 


7133 


1 1930 

1 IZJu 


7134 


1 1931 
1 1 j i 


7135 


1 1939 


7136 


1 1933 


7137 


1 1934 


7138 

/ 1 JO 


1 1935 


7130 
/ ijy 


1 1936 


7140 


1 1937 

l 1ZJ / 


7141 

/ l*Tl 


1 1938 


7149 

/ 1 **■<£. 


1 1930 


7143 


1 1940 


7144 


1 1941 

1 iZMl 


7145 
/ i*t«/ 


1 1949 


7146 


1 1943 

1 iLtJ 


7147 

/ i*T / 


1 1944 


7148 


1 1945 


7149 


11246 


7150 


11247 


7151 


11248 


7152 


11249 


7153 


11250 


7154 


11251 


7155 


11252 


7156 


11253 


7157 


11254 


7158 


11255 


7159 


11256 


7160 


11257 


7161 


11258 
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Nucleotide SeqID 


Protein SeqID 


7162 


11259 


7163 


11260 


7164 


11261 


7165 


11262 


7166 


11263 


7167 


11264 


7168 


11265 


7169 


11266 


7170 


11267 


7171 


11268 


7172 


11269 


7173 


11270 


7174 


11271 


7175 


11272 


7176 


11273 


7177 


11274 


7178 


11275 


7179 


11276 


7180 


11277 


7181 


11278 


7182 


11279 


7183 


11280 


7184 


11281 


7185 


11282 


7186 


11283 


7187 


11284 


7188 


11285 


7189 


11286 


7190 


11287 


7191 


11288 


7192 


11289 


7193 


11290 


7194 


11291 i 


7195 


11292 i 


7196 


11293 


7197 


11294 


7198 


11295 


7199 


11296 


7200 


11297 


7201 


11298 . | 


7202 


11299 


7203 


11300 


7204 


11301 


7205 


11302 


7206 


11303 


7207 


11304 


7208 


11305 


7209 


11306 



Nucleotide SeqID 


Protein SeqID 


7210 


11307 


7211 


11308 


7212 


11309 


7213 


11310 


7214 


11311 


7215 


11312 


7216 


11313 


7217 


11314 


7218 


11315 


1 7219 


11316 


7220 


11317 


7221 


11318 


| 7222 


11319 


7223 


11320 


7224 


11321 


7225 


11322 


7226 


11323 


7227 


11324 


| 7228 


11325 


7229 


11326 


7230 


11327 


I 7231 


11328 


7232 


11329 


7233 


11330 


7234 


11331 


7235 


11332 


7236 


11333 


7237 


11334 


7238 


11335 i 


7239 | 


11336 j 


7240 


11337 


7241 


11338 


7242 


11339 ! 


7243 


11340 


7244 


11341 


7245 


11342 


7246 


11343 


7247 


11344 


7248 


11345 


7249 


11346 


7250 


11347 


7251 


11348 


7252 


11349 


7253 


11350 


7254 


11351 


7255 


11352 


7256 


11353 


7257 


11354 
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TABLE Vm 
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Nucleotide SeqlD 


Protein SeqlD 


7258 


11355 


7259 


11356 


7260 


11357 


! 7261 


11358 


7262 


11359 


7263 


11360 


7264 


11361 


7265 

r Xv J 


11362 


7266 


11363 


7267 

/ XV7 1 


11364 


7268 


11365 


7960 




7970 
/X / if 


11367 


7071 


1 1368 


797? 

/X /X 


1 1360 


7973 


1 1370 


7974 
/x /*t 


1 1371 


797^ 
/x i j 


1 1379 
1 1 j /x 


7976 


1 1373 


1111 


1 1374 


7978 
IX, to 


1 1375 


1119 

/X 17 


1 1376 


7980 


11377 


7?81 


1 1378 


7989 


1 1379 


7983 


1 1380 


7984 


11381 


^ 798S 

/XO J 


1 138? 

1 1 J ox 


7986 


1 1383 


7987 

1 XO 1 


11384 


7988 

f xoo 


1 1385 


7289 


11386 


79Q0 


1 1387 

1 uo / 




1 1388 

1 uoo 


7292 


11389 


7293 


11390 


7294 


11391 


7295 


11392 


7296 


11393 


7297 


11394 


7298 


11395 


7299 


11396 


7300 


11397 


7301 


11398 


7302 


11399 


7303 


11400 


7304 


11401 


i 7305 


11402 



Nucleotide SeqlD 


Protein SenH~n> 


7306 


11403 


7307 


11404 


7308 


11405 


7309 


11406 


7310 


11407 


7311 


11408 


7312 


11409 


7313 


11410 


7314 


11411 


7315 


11412 


7316 


11413 


7317 


1 1414 


7318 
1 J to 


X it 1 J 


7310 


1 1416 


7390 


1 1417 


7391 


11418 


7399 

/ JXX 


1 1410 


7323 


11420 


7324 


11421 


7395 


11422 


7396 


11423 


7327 


11424 


7328 


11425 


7390 


1 1496 


7330 


1 1497 


7331 


11428 


7332 


11429 


7333 


11430 


7334 


11431 


7335 
/ j j j 


11432 


7336 


11433 


7337 


11434 


7338 


1 1435 i 


7330 


11436 


7340 


1 1437 ; 


7341 


11438 


7342 


11439 


7343 


11440 


7344 


11441 


7345 


11442 


7346 


11443 


7347 


11444 


7348 


11445 


7349 


11446 


7350 


11447 


7351 


11448 


7352 


11449 


7353 


11450 
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Nucleotide SeqID 


Protein SeqID 


7354 


11451 


7355 


11452 


7356 


11453 


7357 


11454 


7358 


11455 


7359 


11456 


7360 


11457 


7361 


11458 


7362 


11459 


7363 


11460 


7364 


11461 


7365 


11462 


7366 


11463 


7367 


11464 


7368 


11465 


7369 


11466 


7370 


11467 


7371 


11468 


7372 


11469 


7373 


11470 


7374 


! 11471 


7375 


11472 


7376 


11473 


7377 


11474 


7378 


11475 


7379 


. 11476 


7380 


11477 


7381 


11478 


7382 


11479 


7383 


11480 


7384 


11481 


7385 


1 1482 


7386 


11483 j 


7387 


11484 


7388 


11485 


7389 


11486 


7390 


11487 


7391 


11488 


7392 


11489 


7393 


11490 


7394 


11491 


7395 


11492 


7396 


11493 


7397 


11494 


7398 


11495 


7399 


11496 


7400 


11497 


7401 


11498 | 



Nucleotide SeqID 


Pr tein SeqID 


7402 


11499 


7403 


11500 


7404 


11501 


7405 


11502 


7406 


11503 


7407 


11504 


7408 


11505 


7409 


11506 


7410 


11507 j 


7411 


11508 


7412 


11509 


7413 


11510 


7414 


11511 


7415 


11512 


7416 


11513 


7417 


11514 


7418 


11515 


7419 


i 11516 


7420 


11517 


7421 


11518 


7422 


11519 


7423 


11520 


7424 


11521 


7425 


11522 


7426 


11523 


7427 


11524 


7428 


11525 


7429 


11526 


7430 


11527 


7431 


11528 


7432 


11529 


7433 


11530 


7434 


11531 


7435 


11532 


7436 


11533 


7437 


11534 


7438 


11535 


7439 


11536 


7440 


11537 


7441 


11538 


7442 


11539 


7443 


11540 


7444 


11541 | 


7445 


11542 


7446 


11543 


7447 


11544 


7448 


11545 


7449 


11546 
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Nucleotide Sen ID 


Protein SeqID 


7450 


11547 


7451 


11548 


7452 


11549 


7453 


11550 


7454 


11551 


7455 

/ *TJJ 


11552 


7456 


11553 


\ 7457 


11554 


7458 


11555 


74^0 


11556 


7460 


1 1557 


1A&\ 

/HOI 


11558 




1 1 SSO 

X X JJ7 




1 1 560 




1 1 S61 

1 1 JU 1 


746S 


11562 




11563 


7467 


1 1 564 


746X 


11565 


7460 
/toy 


1 1566 

1 1JUU 


747ft 


11567 


1A1\ 


11568 


747? 


11569 


7471 
/t / j 


11570 


7474 


1 1571 

X X J t X 


747 S 


1 157? 

1 XJ 1 


i 7476 


1 1573 


i 7477 


11574 


747X 


11575 


7470 


1 1576 

1 XJ l\J 


74X0 
/tow 


11577 


74X1 

1 *tO 1 


11578 


74X7 


1 1579 


74X3 


11580 


1 74X4 
/ tot 


11581 


74X5 


11582 


\ 74X6 


11583 


7487 


11584 


7488 


11585 


7489 


11586 


7490 


11587 


7491 


11588 


7492 


11589 


7493 


11590 


7494 


11591 


7495 


11592 


7496 


11593 


7497 


11594 



Nucleotide SeqID 


Protein Sen TO 


7498 


11595 


7499 


11596 


7500 


11597 


7501 


11598 


7502 


11599 


7503 


11600 


7504 


11601 


7505 


11602 


7506 


11603 


7507 


11604 


i 750X 


11605 




11606 1 


1 7S10 

i J IV 


1 1 607 I 


751 1 

f J X X 


11608 


751? 


1 1600 

1 1UU7 


7513 

1 J XJ 


1 1610 


7514 


11611 


7515 

1 J XJ 


1 1612 

X 1 vlfa 


7516 


11613 


7517 


1 1614 


7518 


11615 


7519 
/ j i ✓ 


11616 


7520 


1 1617 


7521 


11618 

X X \J X o 


t 7522 

/ J£*£* 


11610 


7523 


11620 


7574 


1 1621 


7525 


11622 


7526 


1 1623 

X X\J£*J 


7527 
i j** i 


1 1624 


\ 7598 


1 1625 

X X\J**J 


7529 


11626 


7530 


11627 


7531 


11628 


7532 


11629 


7533 


11630 


7534 


11631 


7535 


11632 


7536 


11633 


7537 


11634 


7538 


11635 


7539 


11636 


7540 


11637 


7541 


11638 


7542 


11639 


7543 


11640 


7544 


11641 


7545 


11642 
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Nucleotide SeqID 


Protein SeqID 


i 7546 


11643 


7547 


11644 


7548 


11645 


7549 


11646 


| 7550 


11647 


7551 


11648 


7552 


11649 


7553 


11650 


7554 


11651 


7555 


11652 


7556 


11653 


7557 


11654 


7558 


11655 


7559 


11656 


7560 


11657 


7561 


11658 


7562 


11659 | 


7563 


11660 


7564 


11661 


7565 


11662 


7566 


11663 


7567 


11664 


7568 


11665 


7569 


11666 


7570 


11667 | 


7571 


11668 


7572 


11669 


7573 


11670 


7574 


11671 


7575 


11672 


7576 


11673 


7577 


11674 


7578 


11675 


7579 


11676 


7580 


11677 


7581 


11678 


7582 


11679 


7583 


11680 


7584 


11681 


7585 


11682 


7586 


11683 


7587 


11684 


7588 


11685 


7589 


11686 


7590 


11687 


7591 


11688 


7592 


11689 


7593 


11690 



Nucleotide SeqID 


Protein SeqID 


7594 


11691 


7595 


11692 


7596 


11693 


j 7597 


11694 


7598 


11695 


7599 


11696 


7600 


11697 


7601 


11698 


7602 


11699 


7603 


11700 


7604 


11701 


7605 


11702 


7606 


11703 


7607 


11704 


7608 


11705 


7609 


11706 


7610 


11707 


i 7611 


11708 | 


7612 


11709 


7613 


11710 


7614 


11711 


j 7615 


11712 


7616 


11713 


7617 


11714 


7618 


11715 


7619 


11716 


7620 


11717 


7621 


11718 


7622 


11719 


7623 


11720 


7624 


11721 


7625 


11722 


7626 


11723 


7627 


11724 


7628 


11725 


7629 


11726 


7630 


11727 


7631 


11728 


7632 


11729 


7633 


11730 


7634 


11731 


7635 


11732 


7636 


11733 


7637 


11734 


7638 


11735 


7639 


11736 


7640 


11737 


. 7641 


11738 
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Nucleotide SeqED 


Protein SeqID 


7642 


11739 


7643 


11740 


7644 


11741 


7645 


11742 


7646 


11743 


7647 


11744 


7648 


11745 


7649 


11746 


7650 


11747 


7651 


11748 


7652 


11749 


7653 


11750 


7654 


11751 


7655 


11752 


7656 


11753 


7657 


11754 


7658 


11755 


7659 


11756 


7660 


11757 


7661 


11758 


7662 


11759 


7663 


11760 


7664 


11761 


7665 


11762 


7666 


11763 


7667 


11764 


7668 


11765 


7669 


11766 


7670 


11767 


7671 


11768 


7672 


11769 


7673 


11770 


7674 


11771 


4052 


5107 


4053 


5108 


4054 


5109 


4055 


5110 


4056 


5111 


4057 


5112 


4058 j 


5113 


4059 


5114 


4060 


5115 


4061 


5116 


4062 


5117 


4063 


5118 


4064 


5119 


4065 


5120 


4066 


5121 



Nucleotide SeqID 


Protein SenUTi 


4067 


5122 


4068 


5123 


4069 


5124 


4070 


5125 


4071 


5126 


4072 


5127 


4073 


5128 


4074 


5129 


4075 


5130 


4076 


5111 


4077 


5132 


4078 


5133 


4070 


5114 


40X0 


5115 


tuo 1 


J X D\J 


40X9 


S1 17 


4083 


5138 


4084 


5119 


4085 


5140 


4086 


5141 


4087 

wo / 


514? 


4088 


5141 


4089 


5144 


4090 


5145 


4091 


5146 


4092 


5147 


4093 


5148 


4094 


5149 


4095 


5150 


4096 


5151 


4097 


5152 


4098 


5153 


4099 


5154 


4100 


5155 


4101 


5156 


4102 


5157 


4103 


5158 


4104 


5159 


4105 


5160 


4106 


5161 


4107 


5162 


4108 


5163 


4109 


5164 


4110 


5165 


4111 


5166 


4112 


5167 


4113 


5168 


4114 


5169 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqLD 


Protein SeqID 


4115 


5170 


4116 


5171 


4117 


5172 


4118 


5173 


4119 


5174 


4120 


5175 


4121 


5176 


4122 


5177 


4123 


5178 


4124 


5179 


4125 


5180 


4126 


5181 


4127 


5182 


4128 


5183 


4129 


5184 


4130 


5185 


4131 


5186 


4132 


5187 


4133 


5188 


4134 


5189 


4135 


5190 


4136 


5191 


4137 


5192 


4138 


5193 


4139 


5194 


4140 


5195 


4141 


5196 


4142 


5197 ! 


4143 


5198 I 


4144 


5199 


4145 


5200 


4146 


5201 j 


4147 


5202 


4148 


5203 


4149 


5204 


4150 


5205 


4151 


5206 


4152 


5207 


4153 


5208 


4154 


5209 


4155 


5210 


4156 


5211 


4157 


5212 


4158 


5213 


4159 


5214 


4160 


5215 


4161 


5216 ; 


4162 


5217 



Nucleotide SeqED 


Protein SeqID 


4163 


5218 


4164 


5219 


4165 


5220 


3998 


5053 


3999 


5054 


4000 


5055 


4001 


5056 


4002 


5057 


4003 


5058 


4004 


i 5059 


4005 


5060 


4006 


5061 


4007 


5062 


4008 


5063 


4009 


1 5064 


4010 


5065 


4011 


5066 


4012 


5067 


4013 


5068 


4014 


5069 


4015 


5070 


4016 


5071 


4017 


5072 


4018 


5073 


4019 


5074 


4020 


5075 


4021 


5076 


4022 


5077 


4023 


5078 


4024 


5079 


4025 


5080 


4026 


5081 | 


4027 


5082 


4028 


5083 


4029 


5084 


4030 


5085 


4031 


5086 


4032 


5087 


4033 


5088 


4034 


5089 


4035 


5090 


4036 


5091 


4037 


5092 


4038 


5093 


4039 


5094 


4040 


5095 


4041 


5096 


4042 


5097 I 
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TABLE Vin 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


4043 


5098 


4044 


5099 | 


4045 


5100 


4046 


5101 


4047 


5102 


4048 


5103 


4049 


5104 


4050 


5105 


4051 


5106 


7675 


11772 


7676 


11773 


7677 


11774 


7678 


11775 


7676 


11776 


7679 


11777 


7680 


11778 


7681 


11779 


7682 


11780 


7683 


11781 


7684 


11782 


7685 


11783 


7686 


11784 


7687 


11785 


7688 


11786 


7689 


11787 


7690 


11788 


7691 


11789 


7692 


11790 


7693 


11791 


7694 


11792 


7695 


11793 


7696 


11794 


7697 


11795 


7698 


11796 


7699 


11797 


7700 


11798 


7701 


11799 


7702 


11800 


7703 


11801 


7704 


11802 


7705 


11803 


7706 


11804 


7707 


11805 


7708 


11806 j 


7709 


11807 


7710 


11808 


7711 


11809 


7712 


11810 



Nucleotide SeqID 


Protein SeqID 


7713 


11811 


7714 


11812 


7715 


11813 


7716 


11814 


7717 


11815 


7718 


11816 


7719 


11817 


7720 


11818 


7721 


11819 


7722 


11820 


7723 


11821 


7724 


11822 


7725 


11823 


7726 


11824 


7727 


11825 


7728 


11826 


7729 


11827 


7730 


11828 


7731 


11829 


7732 


11830 


7733 


11831 


7734 


11832 


7735 


11833 


7736 


11834 


7737 


11835 


7738 


11836 


7739 


11837 


7740 


11838 


7741 


11839 


7742 


11840 


7743 


11841 


7744 


11842 


7745 


11843 


7746 


11844 


7747 


11845 


7748 


11846 


7749 


11847 


7750 


11848 


7751 


11849 


7752 


11850 | 


7753 


11851 


7754 


11852 


7755 


11853 


7756 


11854 


7757 


11855 


7758 


11856 


7759 


11857 


7760 


11858 • 
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TABLE Vffl 



PCT/US01/09180 



Nucleotide SeqJD 


Protein SeqID 


7761 


11859 


7762 


11860 


7763 


11861 


7764 


11862 


7765 


11863 


7766 


11864 


7767 


11865 


7768 


11866 


7769 


11867 


7770 


11868 


7771 


11869 


7772 


11870 


7773 


11871 


7774 


11872 


7775 


11873 


7776 


11874 j 


7777 


11875 


7778 


11876 


7779 


11877 


7780 


11878 


7781 


11879 


7782 


11880 


7783 


11881 


7784 


11882 


7785 


11883 


7786 


11884 


7787 


11885 j 


7788 


11886 


7789 


11887 


7790 


11888 


7791 


11889 


7792 


11890 


7793 


11891 


7794 


11892 


7795 


11893 


7796 


11894 


7797 


11895 


7798 


11896 


7799 


11897 


7800 


US9S 


7801 


11899 


7802 


11900 


7803 


11901 


7804 


11902 


7805 


11903 


7806 


11904 


7807 


11905 


7808 


11906 



Nucleotide SeqID 


Protein SeqID 


7809 


11907 


7810 


11908 


! 7811 


11909 


7812 


11910 


7813 


11911 


7814 


11912 


7815 


11913 


7816 


11914 


7817 


11915 


7818 


11916 


7819 


11917 


7820 


11918 


7821 


11919 


7822 


11920 


7823 


11921 


7824 


11922 


7825 


11923 


7826 


11924 


7827 


11925 


7828 


11926 


7829 


11927 


7830 


11928 


7831 


1 1929 


7832 


11930 


7833 


11931 


7834 


11932 


7835 


11933 


7836 


11934 


7837 


11935 


7838 


11936 


7839 


11937 


7840 


11938 


7841 


11939 


7842 


11940 


7843 


11941 


7844 


11942 


7845 


11943 


7846 


11944 


7847 


11945 


7848 


11946 


7849 


11947 


7850 


11948 


7851 


11949 


7852 


11950 


7853 


11951 


7854 


11952 


7855 


11953 


7856 


11954 | 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SenTO 


Protein Sea ID 


7857 


11955 


7858 


11956 


7859 


11957 


7860 


11958 


7861 


11959 


7862 


11960 


7863 


11961 


7864 


11962 


7865 


11963 


7866 


11964 


7867 


1 1965 


7868 


1 1966 




1 1967 


7870 


1 1968 


7871 
toil 


1 1969 

X 17U7 


7R7? 


1 1970 


7873 


11971 


7874 

/ o / 1 


11972 


7875 


11973 


7876 

/ o / v 


11974 


7877 


11975 


7878 


11976 


7879 

/ o I? 


11977 


7880 


11978 


7881 


11979 


7882 


11980 

X 170 V 


7883 


11981 


7884 


11982 


7885 


11983 


7886 


1 1984 


7887 


11985 


7888 


11986 


7889 


11987 


7890 


11988 


7891 


11989 


7892 


11990 


7893 


11991 


7894 


11992 


7895 


11993 


7896 


11994 


7897 


11995 


7898 


11996 


7899 


11997 


7900 


11998 


7901 


11999 


7902 


12000 


7903 


12001 


7904 


12002 



Nucleotide SeqED 


Protein SeqIB 


7905 


12003 


7906 


12004 


7907 


12005 


7908 


12006 


7909 


12007 


7910 


12008 


7911 


12009 


7912 


12010 


7913 


12011 


7914 


12012 


7915 


12013 


7916 


12014 


7917 

»71 » 


12015 


7918 


12016 


7919 


12017 


7920 


12018 


7921 


12019 


7922 


12020 


7923 


12021 


7924 


12022 


7925 


12023 


7926 


12024 


7927 


12025 


7928 


12026 


7929 


12027 


7930 


12028 


7931 


12029 


7932 


12030 


7933 


12031 


7934 


12032 


7935 


12033 j 


7936 


12034 


7937 


12035 


7938 


12036 


7939 


12037 


7940 


12038 


7941 


12039 


7942 


12040 


7943 


12041. 


7944 


12042 


7945 


12043 


7946 


12044 


7947 


12045 


7948 


12046 


7949 


12047 


7950 


12048 


7951 


12049 


7952 


12050 
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TABLE VIP 



PCT/US01/09180 



Nucleotide SeqlD 


Protein SeqlD 


7953 


12051 


7954 


12052 


7955 


12053 


7956 


12054 


7957 


12055 


7958 


12056 


7959 


12057 


7960 


12058 


7961 


12059 


7962 


12060 


7963 


12061 


7964 


12062 


7965 


12063 


7966 


12064 


7967 


12065 


7968 


12066 


7969 


12067 


7970 


12068 


7971 


12069 


7972 


12070 


7973 


12071 


7974 


12072 


7975 


12073 


7976 


12074 


7977 


12075 


7978 


12076 


7979 


12077 


7980 


12078 


7981 


12079 


7982 


12080 


7983 


12081 


7984 


12082 


7985 


12083 


7986 


12084 


7987 


12085 


7988 


12086 


7989 


12087 


7990 


12088 


7991 


12089 


7992 


12090 


7993 


12091 


7994 


12092 


7995 


12093 


7996 


12094 


7997 


12095 


7998 


12096 


7999 


12097 


8000 


12098 



Nucleotide SeqlD 


Protein SeqlD 


8001 


12099 


8002 


12100 


8003 


12101 


8004 


12102 


8005 


12103 


8006 


12104 


8007 


12105 


8008 


12106 


8009 


12107 


8010 


12108 


8011 


12109 


8012 


12110 


8013 


12111 


8014 


12112 


8015 


12113 


8016 


12114 


8017 


12115 


| 8018 


12116 


8019 


12117 


8020 


12118 


8021 


12119 


8022 


12120 


8023 


12121 


[ 8024 


12122 


8025 


12123 


8026 


12124 


8027 


12125 


8028 


12126 


8029 


12127 


8030 


12128 


8031 


12129 


8032 


12130 


8033 


12131 


8034 


12132 


8035 


12133 


8036 


12134 


8037 


12135 


8038 


12136 


8039 


12137 


8040 


12138 


8041 


12139 


8042 


12140 


8043 


12141 


8044 


12142 


8045 


12143 


8046 


12144 


8047 


12145 


8048 


12146 
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TABLE Yin 



PCTAJS01/09180 



Nucleotide SeqID 


Protein &eqJLLP 


OAii rv 

8049 


1 11 A H 


OACA 

8050 


1 11 A O 

12148 


8051 


1 11 A A 

12149 


8052 


r 111 CA 

12150 


8053 


1 1 1 C 1 

12151 


O AC A 

8054 


12152 


O AC C 

8055 


111 CI 

12153 


8056 


12154 


8057 


12155 


8058 


12156 


8059 


12157 


8060 


12158 


8061 


12159 


8062 


12160 


8063 


12161 


8064 


12162 


8065 


12163 


8066 


12164 


8067 


12165 


8068 


12166 


8069 


12167 


8070 


12168 


8071 


12169 


8072 


12170 


8073 


12171 


8074 


12172 


8075 


12173 


8076 


12174 


8077 


12175 | 


8078 


12176 


8079 


12177 


8080 


12178 


8081 


12179 


8082 


12180 


8083 


12181 


OA O A 

8084 


111 Ol 

12182 


OAO C 

8085 


12183 


8086 


12184 


OAO*7 

8087 


111 OC 

12185 


OAO O 

8088 


12186 


OAO A 

8089 


111 OT 

12187 


OAA A 

8090 


111 OO 

12188 


QA01 

ouy i 


10 1 CO 


8092 


12190 


8093 


12191 


8094 


12192 


8095 


12193 


8096 


12194 



Nucleotide beqlLP 


Protein SeqID 


8097 


111 AC 

12195 


OAAO 

8098 


111 C\C 

12196 i 


OAAA 

8099 


111 ni 

12197 1 


Ol A A 

8100 


111 AO 

12198 


olVl 


ill no 
12199 


01 A1 

8102 


1 11AA 

12200 


O 1 A1 

8103 


1 11 A 1 

12201 


8104 


12202 


8105 


12203 


8106 


12204 


8107 


12205 


8108 


12206 


8109 


12207 


8110 


12208 ! 


8111 


12209 


8112 


12210 


8113 


12211 


8114 


12212 


8115 


12213 


8116 


12214 


8117 


12215 


8118 


12216 


Ol 1 A 

8119 


12217 


8120 


12218 


8121 


12219 


8122 


12220 


8123 


12221 


8124 


12222 


8125 


12223 


8126 


12224 


8127 


12225 


8128 


12226 


8129 


12227 


8130 


12228 


8131 


12229 


01 11 

8132 


12230 


Ol 11 

8133 


i in i 
12231 


Ol 1 A 

8134 


12232 


O 1 1 c 

8135 


1 1111 
12233 


ol3o 


1 lllvf 

12234 


O 1 1*7 

8137 


1 111C 

12235 


8138 


1 IlliC 

12236 


ol oy 




8140 


12238 


8141 


12239 


8142 


12240 


8143 


12241 


8144 


12242 
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TABLE Vin 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8145 


12243 


8146 


12244 


8147 


12245 


8148 


12246 


8149 


12247 


8150 


12248 


8151 


12249 


8152 


12250 


8153 


12251 


8154 


12252 


8155 


12253 


8156 


12254 


8157 


12255 


8158 


12256 


8159 


12257 


8160 


12258 


8161 


12259 


8162 


12260 


8163 


12261 


8164 


12262 


8165 


12263 


8166 


12264 


8167 


12265 


8168 


12266 


[ 8169 


12267 


8170 


12268 


8171 


12269 


8172 


12270 


8173 


12271 


8174 


12272 


8175 


12273 


8176 


12274 i 


8177 


12275 i 


8178 


12276 


8179 


12277 


8180 


12278 


8181 


12279 


8182 


12280 


8183 


12281 


8184 


12282 


8185 


12283 


8186 


12284 


8187 


12285 


8188 


12286 


8189 


12287 


8190 


12288 


8191 


12289 


8192 


12290 ! 



Nucleotide SeqED 


Protein SeqID 


8193 


12291 


8194 


12292 


8195 


12293 


8196 


12294 


8197 


12295 


8198 


12296 


8199 


12297 


8200 


12298 


8201 


12299 


8202 


12300 


8203 


12301 


8204 


12302 


8205 


12303 


8206 


12304 


8207 


12305 


8208 


12306 


8209 


12307 


8210 


12308 


8211 


12309 


8212 


12310 


8213 


12311 


8214 


12312 


8215 


12313 


8216 


12314 


8217 


12315 


8218 


12316 


8219 


12317 


8220 


12318 


8221 


12319 


8222 


12320 


8223 


12321 


8224 


12322 


8225 


12323 


8226 


12324 


8227 


12325 


8228 


12326 


8229 


12327 


8230 


12328 


8231 


12329 


8232 


12330 


8233 


12331 


8234 


12332 


8235 


12333 


8236 


12334 


8237 


12335 


8238 


12336 


8239 


12337 


8240 


12338 
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TABLE VIII 



PCT/US01/09180 



Nude tidp S^nTTi 
n uv.il nut OLUiJi 


Prntein Sen ID 


8241 


12339 


8242 


12340 


i 8243 


12341 


8244 


12342 


8245 


12343 


8246 


12344 


8247 


12345 1 


8248 


12346 


8940 


19347 


8950 


19348 


8951 

OA J 1 


1 9349 


8959 

OZJZ 


1ZJ JU 


i 8953 

OZJ J 


19351 

Ujj 1 


8954 


19359 

IZjjZ 


8955 


19153 

JZjJj 


8956 
oZ JO 


19354 


8957 

OZ J / 


19355 


8958 

OA JO 


19356 


895Q 


19357 
1ZJ J / 


OZOU 


19358 


8961 
ozo l 


1935Q 


8969 
ozoz 


19360 


8963 


19361 


8964 

OZOH 


19369 

1 ZjUZ 


8965 

OZQj 


19363 


8966 

OZOO 


19364 


8967 

OZO / 


19365 

JZjOJ 


8968 

OZOO 


19366 

JZjOU 


8960 


19367 


8970 
oz/u 


19368 


8971 

OA/ J 


1936Q 


8979 

OA /Z 


19370 


8973 

OZ / J 


19371 


8974 


19379 

1 Z,J 1 A 


8975 

OZ / J 


19373 

IZj / J 


8276 


12374 


8277 


12375 


8278 


12376 


8279 


12377 


8280 


12378 


8281 


12379 


8289 


12380 


8283 


12381 


8284 


12382 


8285 


12383 


8286 


12384 


8287 


12385 


8288 


12386 



Nucleotide SealD 


Protein SeaUD 


8289 


12387 


8290 


12388 


8291 


12389 


8292 


12390 


8293 


12391 


8294 


12392 


8295 


12393 


8296 


12S94 


8297 

OA/ / 


12395 


8298 

OA/O 


12396 ' 


8299 


12397 


8300 


12398 


8301 


19399 


8302 




8303 

O J VJ 


19401 

!A*tU 1 


8304 

O J lit 


19409 

lAtUA 


8305 


19403 


8306 


12404 


8307 

o jv / 


19405 

1 AtvJ 


8308 

ojyo 


12406 


8309 


19407 

J AtV / 


8310 

OJ 1 w 


12408 


831 1 


19409 


8312 

O J 1 A 


12410 

J A*T IV 


8313 


1941 1 
lit 1 1 


8314 

OJ 1*T 


12412 

J At 1 A 


8315 


12413 


8316 

OJ X \f 


12414 

Jit l*T 


8317 

O J I / 


19415 


8318 


12416 

Jit IV 


8319 

O J i / 


19417 

1 At 1 / 


8320 


12418 


8321 


12419 


8322 


12420 


8323 


12421 


8324 


12422 


8325 


12423 


8326 


12424 


8327 


12425 


8328 


12426 


8329 


12427 


8330 


12428 


8331 


12429 


8332 


12430 


8333 


12431 


8334 


12432 


8335 


12433 


8336 


12434 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8337 


12435 


8338 


12436 


8339 


12437 


8340 


12438 


8341 


12439 


8342 


12440 


8343 


12441 


8344 


12442 


8345 


12443 


8346 


12444 


8347 


12445 


1 8348 


12446 


8349 


12447 


8350 


12448 


8351 


12449 


8352 


12450 


8353 


12451 


8354 


12452 


8355 


12453 


8356 


12454 


8357 


12455 


8358 


12456 


8359 


12457 


8360 


12458 


8361 


12459 


8362 


12460 


8363 


12461 


8364 


12462 


8365 


12463 


8366 


12464 


8367 


12465 


8368 


12466 


8369 


12467 


8370 


12468 


8371 


12469 


8372 


12470 


8373 


12471 


8374 


12472 | 


8375 


12473 


8376 


12474 


8377 


12475 | 


8378 


12476 


8379 


12477 


8380 


12478 


8381 


12479 


8382 


12480 


8383 


12481 


8384 


12482 



Nucleotide SeqID 


Protein SeqID 


8385 


12483 


8386 


12484 


8387 


12485 


8388 


12486 


8389 


12487 


8390 


12488 


8391 


12489 


8392 


12490 


8393 


12491 


8394 


12492 


8395 


12493 


8396 


12494 


8397 


12495 


8398 


12496 


8399 


12497 


8400 


12498 


8401 


12499 


8402 


12500 


8403 


12501 


8404 


12502 


8405 


12503 


8406 


12504 


8407 


12505 


8408 


12506 


8409 


12507 


8410 


12508 


8411 


12509 


8412 


12510 


8413 


12511 


8414 


12512 


8415 


12513 


8416 


12514 


8417 


12515 


8418 


12516 


8419 


12517 


8420 


12518 


8421 


12519 


8422 


12520 


8423 


12521 


8424 


12522 


8425 ; 


12523 


8426 


12524 


8427 


12525 


8428 


12526 


8429 


12527 


8430 


12528 


8431 


12529 i 


8432 


12530 | 



•279- 



WO 01/70955 



TABLE VHI 



PCT/US01/09180 



Nucleotide SealD 


Protein SealD 


8433 


12531 


8434 


12532 


8435 


12533 


8436 


12534 


8437 


12535 


8438 


12536 


8439 


12537 


8440 


12538 


8441 


12539 


8442 

Oft/' 


12540 


8443 


12541 


8444 


12542 


8445 


19543 t 


8446 


19544 


8447 


19545 


8448 


19546 


844 q 


19547 




12548 


1 8451 


12549 


8452 


12550 


8453 


12551 


8454 


12552 


8455 


12553 


8456 


12554 


8457 


19555 


8458 


12556 


8450 


19557 


8460 


19558 


8461 


12559 


846? 

0*t\7.£ 


19560 


8463 


12561 


8464 


12562 


8465 


1 2563 I 


8466 


12564 


8467 


12565 


8468 


12566 


8469 


12567 


8470 


12568 


8471 


12569 


8472 


12570 


8473 


12571 


8474 


12572 


8475 


12573 


8476 


12574 


8477 


12575 


8478 


12576 


8479 


12577 


8480 


12578 



Nucleotide SeqID 


Protein SeqtD 


8481 


12579 


8482 


12580 


8483 


12581 


8484 


12582 


8485 


12583 


8486 


12584 


8487 


12585 


8488 


12586 


8489 


12587 


8490 


12588 


8491 


12589 


8492 


12590 


8493 


12591 


8494 

0*r7"t 


12592 


8405 


19503 


8406 


19504 


8497 


12595 


8498 


12596 


8499 


12597 


8500 


12598 


8501 


19500 


8502 


12600 


8503 


12601 


8504 


19602 


8505 


12603 


8506 


12604 

A AWT 


8507 


12605 


8508 


19606 


8509 


12607 


8510 


12608 


8511 


12609 


I 8519 


19610 


8513 


12611 


8514 


12612 


8515 


12613 


8516 


12614 


8517 


12615 


8518 


12616 


8519 


12617 


8520 


12618 


8521 


12619 


8522 


12620 


8523 


12621 


8524 


12622 


8525 


12623 


8526 


12624 


8527 


12625 


8528 


12626 



-280- 



WO 01/70955 



TABLE VIH 



PCTYUS01/09180 



Nucleotide SeqID 


Protein SeqID 


j 8529 


12627 


8530 


12628 


8531 


12629 


8532 


12630 


8533 


12631 


8534 


12632 


8535 


12633 


j 8536 


12634 


8537 


12635 


8538 


12636 


8539 


12637 


8540 


12638 


8541 


12639 


| 8542 


12640 


8543 


12641 


! 8544 


12642 


8545 


12643 


| 8546 


12644 


8547 


12645 


; 8548 


12646 


8549 


12647 


i 8550 


12648 


8551 


12649 


8552 


12650 


8553 


12651 


8554 


12652 


8555 


12653 


8556 


12654 


8557 


12655 


8558 


12656 


8559 


12657 


8560 


12658 


8561 


12659 


8562 


12660 


8563 


12661 


8564 


12662 


8565 


12663 


Z566 


12664 


8567 


12665 


8568 


12666 


8569 


12667 


8570 


12668 


8571 


12669 


8572 


12670 


8573 


12671 


8574 


12672 


8575 


12673 


8576 


12674 



Nucleotide SeqID 


Protein SeqID 


8577 


12675 


8578 


12676 


8579 


12677 


8580 


12678 


8581 


12679 


8582 


12680 


8583 


12681 


8584 


12682 


8585 


12683 


8586 


12684 


8587 


. 12685 


8588 


12686 


8589 


12687 


8590 


12688 


8591 


12689 


8592 


12690 


8593 


12691 


8594 


12692 


8595 


12693 


8596 


| 12694 


8597 


12695 


8598 


12696 


8599 


12697 


8600 


12698 


8601 


12699 


8602 


12700 


8603 


12701 


8604 


12702 


8605 


12703 


8606 


12704 


8607 


12705 j 


8608 


12706 


8609 


12707 


8610 


12708 


8611 


12709 


8612 


12710 


8613 


12711 


8614 


12712 


8615 


12713 


8616 


12714 


8617 


12715 


8618 


12716 


8619 


12717 


8620 


12718 


8621 


12719 


8622 


12720 


8623 


12721 


8624 


12722 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqJD 


Protein SeqID 


8625 


12723 


8626 


12724 


8627 


12725 


8628 


12726 


8629 


12727 


8630 


12728 


8631 


12729 


8632 


12730 


8633 


12731 


8634 


12732 


8635 


12733 


8636 


12734 


8637 


12735 


8638 


12736 


8639 


12737 


8640 


12738 


8641 


12739 


8642 


12740 


8643 


12741 


8644 


12742 


8645 


12743 


8646 


12744 


8647 


12745 


8648 


12746 


8649 


12747 


8650 


12748 


8651 


12749 


8652 


12750 


8653 


12751 


8654 


12752 


S655 


12753 


8656 


12754 


8657 


12755 


8658 


12756 


8659 


12757 


8660 


12758 


8661 


12759 


8662 


12760 


8663 


12761 


8664 


12762 


8665 


12763 


8666 


12764 


8667 


12765 


8668 


12766 


8669 


12767 


8670 


12768 


8671 


12769 


8672 


12770 



Nucleotide SeqID 


Protein SeqID 


8673 


12771 


8674 


12772 


; 8675 


12773 


8676 


12774 


8677 


12775 


8678 


12776 


8679 


12777 


8680 


12778 


8681 


12779 


8682 


12780 


8683 


12781 


8684 


12782 


! 8685 


12783 


8686 


12784 


8687 


12785 


8688 


12786 


8689 


12787 


8690 


12788 


8691 


12789 


8692 


12790 


8693 


12791 


8694 


12792 


8695 


12793 


8696 


12794 


8697 


12795 


8698 


12796 


8699 


12797 


8700 


12798 j 


8701 


12799 | 


8702 


12800 | 


8703 


12801 


8704 


12802 


8705 


12803 | 


8706 


12804 


8707 


12805 


8708 


12806 


8709 


12807 


8710 


12808 


8711 


12809 


8712 


12810 


8713 


12811 


8714 


12812 


8715 


12813 


8716 


12814 


8717 


12815 


8718 


12816 


8719 


12817 


8720 


12818 
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TABLE VIII 



PCT7US0 1/09180 



Nucleotide SeqID 


Protein SeqID 


8721 


12819 


8722 


12820 


8723 


12821 


8724 


12822 


8725 


12823 


8726 


12824 


8727 


12825 


8728 


12826 


8729 


12827 


8730 


12828 


8731 


12829 


8732 


12830 


8733 


12831 


8734 


12832 


8735 


12833 


8736 


12834 


8737 


12835 


8738 


12836 


8739 


12837 


8740 


12838 


8741 


12839 


8742 


12840 


8743 


12841 


8744 


12842 


8745 


12843 


8746 


12844 


8747 


12845 


8748 


12846 


8749 


12847 


8750 


12848 


8751 


12849 


8752 


12850 


8753 


12851 


8754 


12852 


8755 


12853 


8756 


12854 


8757 


12855 


8758 


12856 


8759 


12857 


8760 


12858 


8761 


12859 


8762 


12860 


8763 


12861 


8764 


12862 


8765 


12863 


8766 


12864 


8767 


12865 


8768 


12866 



Nucleotide SeqID 


Protein SeqID 


8769 


12867 


8770 


12868 


8771 


12869 


8772 


12870 


8773 


12871 


8774 


12872 


8775 


12873 


8776 


12874 


8777 


12875 


8778 


| 12876 


8779 


12877 


8780 


12878 


8781 


12879 


8782 


12880 


8783 


12881 


8784 


12882 ! 


8785 


12883 ! 


8786 


12884 


8787 


12885 


8788 


12886 


8789 


12887 


8790 


12888 


8791 


12889 


8792 


12890 


8793 


12891 


| 8794 


12892 


8795 


12893 


8796 


12894 


8797 


12895 | 


8798 


12896 


8799 


12897 


8800 


12898 


8801 


12899 j 


8802 


12900 


8803 


12901 


8804 


12902 ! 


8805 


12903 


8806 


12904 


8807 


12905 


8808 


12906 


8809 


12907 


8810 


12908 


8811 


12909 


8812 


12910 


8813 


12911 


8814 


12912 


| 8815 


12913 


8816 


12914 



-283- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180. 



Nucleotide SeqlD 


Protein SeqlD 


8817 


12915 


8818 


12916 


8819 


12917 


| 8820 


12918 


8821 


12919 


8822 


12920 


8823 


12921 


8824 


12922 


8825 


12923 


8826 


12924 


8827 


12925 


8828 


12926 


8829 


12927 


8830 


12928 


8831 


12929 


8832 


12930 


8833 


12931 


8834 


12932 


8835 


12933 


8836 


12934 


8837 


12935 


8838 


12936 


8839 


12937 


8840 


12938 


8841 


12939 


8842 


12940 


8843 


12941 


8844 


12942 | 


8845 


12943 j 


8846 


12944 


8847 


12945 


8848 


12946 


8849 


12947 


j 8850 


12948 


8851 


12949 


8852 


12950 


8853 


12951 


8854 


12952 


8855 


12953 


8856 


12954 


8857 


12955 


885S 


12956 


8859 


12957 


8860 


12958 


8861 


12959 


8862 


12960 


8863 


12961 


8864 


12962 



Nucleotide SeqlD 


Protein SeqlD 


8865 


12963 


8866 


12964 


8867 


12965 


8868 


12966 


8869 


12967 


8870 


12968 


8871 


12969 


8872 


12970 


8873 


! 12971 


8874 


12972 


8875 


12973 


8876 


12974 


8877 


12975 


8878 


12976 


8879 


12977 


8880 


12978 


8881 


12979 


8882 


12980 


8883 


12981 | 


8884 


12982 


8885 


12983 ! 


8886 


12984 


8887 


12985 


8888 


12986 


8889 


12987 


8890 


12988 


8891 


12989 


8892 


12990 


8893 


12991 


8894 


12992 


j 8895 


12993 


8896 


12994 


8897 


12995 


8898 


12996 


8899 


12997 


8900 


12998 


8901 


12999 


8902 


13000 


8903 


13001 


8904 


13002 


8905 


13003 


8906 


13004 


8907 


13005 


8908 


13006 | 


8909 


13007 


8910 


13008 


8911 


13009 


8912 


13010 



-284- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8913 


13011 


8914 


13012 


8915 


13013 


8916 


13014 


8917 


13015 


8918 


13016 


8919 


13017 


8920 


13018 


8921 


13019 


8922 


13020 


8923 


13021 


8924 


13022 


8925 


13023 


8926 


13024 


8927 


13025 


8928 


13026 


8929 


13027 


8930 


13028 


8931 


13029 


8932 


13030 


8933 


13031 


8934 


13032 


8935 


13033 


8936 


13034 


8937 


13035 


8938 


13036 


8939 


13037 


8940 


13038 


8941 


13039 


8942 


13040 


8943 


13041 


8944 


13042 


8945 


13043 


8946 


13044 


8947 


13045 


8948 


13046 


8949 


13047 


8950 


13048 


8951 


13049 


8952 


13050 


8953 


13051 


8954 


13052 


8955 


13053 


8956 


13054 


8957 


13055 


8958 


13056 


8959 


13057 


8960 


13058 



Nucleotide SeqID 


Protein SeqID 


8961 


13059 


8962 


13060 | 


8963 


13061 


8964 


13062 


8965 


13063 


8966 


13064 


8967 


13065 


8968 


13066 


8969 


13067 


8970 


13068 


8971 


13069 


8972 


13070 


8973 


13071 


8974 


13072 


8975 


13073 


8976 


13074 


8977 


13075 


8978 


13076 


8979 


13077 


8980 


13078 


8981 


13079 


8982 


13080 


8983 


13081 


8984 


13082 


8985 


13083 


8986 


13084 


8987 


13085 


8988 


13086 


8989 


13087 


8990 


13088 


8991 


13089 


8992 


13090 


8993 


13091 


8994 


13092 


8995 


13093 


8996 


13094 


8997 


13095 j 


8998 


13096 


8999 


13097 


9000 


13098 


9001 


13099 ! 


9002 


13100 


9003 


13101 


9004 


13102 


9005 


13103 


9006 


13104 


9007 j 


13105 


9008 


13106 



-285- 



WO 01/70955 



TABLE VIU 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9009 


13107 


9010 


13108 


9011 


13109 


9012 


13110 


9013 


13111 


9014 


13112 


9015 


13113 


9016 


13114 


9017 


13115 


9018 


13116 


9019 


13117 


9020 


13118 


9021 


13119 


9022 


13120 


9023 


13121 


9024 


13122 


9025 


13123 


9026 


13124 


9027 


13125 


9028 


13126 


9029 


13127 


9030 


13128 


9031 


13129 


9032 


13130 


9033 


13131 


9034 


13132 


9035 


13133 


9036 


13134 


9037 


13135 


9038 


13136 


9039 


13137 


9040 


13138 


9041 


13139 


9042 


13140 


9043 


13141 


9044 


13142 


9045 


13143 


9046 


13144 


9047 


13145 


9048 


13146 


9049 


13147 


9050 


13148 


9051 


13149 


9052 


13150 


9053 


13151 


9054 


13152 


9055 


13153 


9056 


13154 



Nucleotide SeqID 


Protein SealD 


9057 


13155 


9058 


13156 


9059 


13157 


9060 


13158 


9061 


13159 


9062 


13160 


9063 


13161 


9064 


13162 


9065 


13163 


9066 


13164 


9067 


13165 


9068 


13166 


9069 


13167 


9070 


13168 


9071 


13169 


9072 


13170 


9073 


13171 


9074 


13172 


9075 


13173 


9076 


13174 


9077 


13175 


9078 


13176 


9079 


13177 


9080 


13178 


9081 


13179 


9082 


13180 


9083 


13181 


9084 


13182 


9085 


13183 


9086 


13184 


9087 


13185 


9088 


13186 


9089 


13187 


9090 


13188 


9091 


13189 


9092 


13190 


9093 


13191 


9094 


13192 


9095 


13193 


9096 


13194 


9097 


13195 1 


9098 


13196 


9099 


13197 


9100 


13198 


9101 


13199 


9102 


13200 


9103 


13201 


9104 


13202 



-286- 



WO 01/70955 



TABLE Vm 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9105 


13203 


9106 


13204 


9107 


13205 


9108 


13206 


9109 


13207 


9110 


13208 


9111 


13209 


9112 


13210 


9113 


13211 


9114 


13212 


9115 


13213 


9116 


13214 


9117 


13215 


9118 


13216 


9119 


13217 


9120 


13218 


9121 


13219 


9122 


13220 


9123 


13221 


9124 


13222 


9125 


13223 


9126 


13224 


9127 


13225 


9128 


13226 


9129 


13227 


9130 


13228 


9131 


13229 


9132 


13230 


9133 


13231 


9134 


13232 


9135 


13233 


9136 


13234 


9137 


13235 


9138 


13236 ! 


9139 


13237 


9140 


13238 


9141 


13239 


9142 


13240 


9143 


13241 


9144 


13242 ! 


9145 


13243 


9146 


33244 


9147 


13245 


9148 


13246 


9149 


13247 


9150 


13248 


9151 


13249 


9152 


13250 



Nucleotide SeqID 


Protein SeqID 


9153 


13251 


9154 


13252 


9155 


13253 


9156 


13254 


9157 


13255 


9158 


13256 


9159 


13257 


9160 


13258 


9161 


13259 j 


9162 


13260 


9163 


13261 


9164 


13262 


9165 


13263 


9166 


13264 


9167 


j 13265 


9168 


13266 


9169 


13267 


9170 


13268 


9171 


13269 


9172 


13270 


9173 


13271 


9174 


13272 


9175 


13273 


9176 


13274 


9177 


13275 


9178 


13276 


9179 


13277 


9180 


13278 


9181 


13279 


9182 


13280 


9183 


13281 


9184 


13282 


9185 


13283 | 


9186 


13284 


9187 


13285 


9188 


13286 


9189 


13287 


9190 


13288 


9191 


13289 


9192 


13290 


9193 


13291 


9194 


13292 


9195 


13293 


9196 


13294 


9197 


13295 


9198 


13296 


9199 


13297 


9200 


13298 



-287- 



WO 01/70955 



TABLE Yin 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9201 


13299 


9202 


13300 


9203 


13301 


9204 


13302 


9205 


13303 


9206 


13304 


9207 


13305 


9208 


13306 


9209 


13307 


9210 


13308 


9211 


13309 


9212 


13310 


9213 


13311 


9214 


13312 


9215 


13313 


9216 


13314 


9217 


13315 


9218 


13316 j 


9219 


13317 


9220 


13318 


9221 


13319 


9222 


13320 


9223 


13321 


9224 


13322 


9225 


13323 


9226 


13324 


9227 


13325 


9228 


13326 


9229 


13327 


9230 


13328 


9231 


13329 


9232 


13330 


9233 


13331 


9234 


13332 


9235 


13333 


9236 


13334 


9237 


13335 


9238 


13336 


9239 


13337 


9240 


13338 


9241 


13339 


9242 


13340 


9243 


13341 


9244 


13342 


9245 


13343 


9246 


13344 


9247 


13345 


9248 


13346 



Nucleotide SeqID 


Protein SeqID 


9249 


13347 


9250 


13348 


9251 


13349 


9252 


13350 


9253 


13351 


9254 


13352 


9255 


13353 


9256 


13354 


9257 


13355 


I 9258 


13356 


9259 


13357 


9260 


13358 


9261 


13359 


9262 


13360 


9263 


13361 


9264 


13362 


9265 


13363 


9266 


13364 


9267 


13365 


9268 


13366 


9269 


13367 


9270 


13368 


9271 


13369 


9272 


13370 


9273 


13371 


9274 


13372 


9275 


13373 


9276 


13374 


9277 


13375 


9278 


13376 


9279 


13377 


9280 


13378 


9281 


13379 


1 9282 


13380 


9283 


13381 


9284 


13382 


9285 


13383 


9286 


13384 


9287 


13385 


9288 


13386 


9289 


13387 


9290 


13388 


9291 


13389 


9292 


13390 


9293 


13391 


9294 


13392 


9295 


13393 


9296 


13394 



-288- 



WO 01/70955 



TABLE VIII 



PCT7US01/09180 



Nucleotide SeqH) 


Protein SeqID 


9297 


13395 


9298 


13396 


9299 


13397 


9300 


13398 


9301 


I 13399 


9302 


I 13400 


9303 


13401 


9304 


13402 


9305 


13403 


9306 


13404 


9307 


13405 


9308 


13406 


9309 


13407 


9310 


13408 


9311 


13409 


9312 


13410 


9313 


13411 


9314 


13412 


9315 


13413 


9316 


13414 | 


9317 


13415 


9318 


13416 


9319 


13417 


9320 


13418 


9321 


13419 


9322 


13420 


9323 


13421 


9324 


13422 


9325 


13423 


9326 


13424 


9327 


13425 | 


9328 


13426 


9329 


13427 


9330 


13428 


9331 


13429 


9332 


13430 


9333 


13431 


9334 


13432 


9335 


13433 


9336 


13434 


9337 


13435 


9338 


13436 


9339 


13437 


9340 


13438 


! 9341 


13439 


9342 


13440 


9343 


13441 


9344 


13442 



Nucleotide SeqID 


Protein SeqID 


9345 


13443 


9346 


13444 


9347 


13445 


9348 


13446 


9349 


13447 


9350 


13448 


9351 


13449 


9352 


13450 


9353 


13451 


9354 


13452 


9355 


13453 


9356 


13454 


9357 


13455 


9358 


13456 


9359 


13457 


9360 


13458 


9361 


13459 


9362 


13460 


9363 


13461 


9364 


13462 


9365 


13463 


9366 


j 13464 


9367 


13465 


9368 


13466 | 


9369 


13467 


9370 


13468 


9371 


13469 


9372 


13470 


9373 


13471 


9374 


13472 


9375 


13473 


9376 


13474 


9377 


13475 


9378 


13476 


9379 


13477 


9380 


13478 


9381 


13479 


9382 


13480 


9383 


13481 


9384 


13482 


9385 


13483 


9386 


13484 


9387 


13485 


9388 


13486 


9389 


13487 


9390 


13488 


9391 


13489 


9392 


13490 
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Nucleotide SeqID 


Protein SeaED 


9393 


13491 


9394 


13492 


9395 


13493 


9396 


13494 


9397 


13495 


9398 


13496 


9399 


13497 


9400 


13498 


9401 


13499 


9402 


13500 


9403 


13501 


9404 


13502 


9405 


13503 


9405 


13504 


9407 


13505 


9408 


13506 


9409 


13507 


9410 


13508 


9411 


13509 


9412 


13510 


9413 


13511 


9414 


13512 


9415 


13513 


9416 


13514 


9417 


13515 


9418 


13516 


9419 


13517 


9420 


13518 


9421 


13519 


9422 


13520 


9423 


13521 


9424 


13522 


9425 


13523 


9426 


13524 


9427 


13525 


9428 


13526 


9429 


13527 


9430 


13528 


9431 


13529 


9432 


13530 


9433 


13531 


9434 


13532 


9435 


13533 


9436 


13534 


9437 


13535 


9438 


13536 


9439 


13537 


j 9440 


13538 



Nucleotide SeqID 


Pr tein SealD 


9441 


13539 


I 9442 


13540 


9443 


13541 


i 9444 


13542 


9445 


13543 


9446 


13544 


9447 


13545 


9448 


13546 


9449 


13547 


9450 


13548 


9451 


13549 


9452 


13550 


9453 


13551 


9454 


13552 


9455 


13553 


9456 


13554 


i 9457 


13555 


9458 


13556 


9459 


13557 


9460 


13558 


9461 


13559 


9462 


13560 


9463 


13561 


9464 


13562 


1 9465 


13563 


9466 


13564 


9467 


13565 


9468 


13566 


9469 


13567 


9470 


13568 


9471 


13569 


9472 


13570 


9473 


13571 


9474 


13572 


9475 


13573 


9476 


13574 


9477 


13575 


9478 


13576 


9479 


13577 


9480 


13578 


9481 


13579 


9482 


13580 


9483 


13581 


9484 


13582 


9485 


13583 


9486 


13584 


9487 


13585 


9488 


13586 
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TABLE VIII 



PCT7US01/09180 



Nucleotide SeqED 


Protein SeqID 


| 9489 


13587 


9490 


13588 


9491 


13589 


9492 


| 13590 


9493 


13591 


9494 


13592 


9495 


13593 


9496 


13594 


i 9497 


13595 


9498 


13596 


9499 


13597 


9500 


13598 


9501 


13599 


9502 


13600 


9503 


13601 


9504 


13602 


| 9505 


13603 


9506 


13604 


9507 


13605 


9508 


13606 


9509 


13607 


9510 


13608 


9511 


13609 


9512 


13610 


9513 


13611 


9514 


13612 


9515 


13613 


9516 


13614 


9517 


13615 


9518 


13616 


9519 


13617 


9520 


13618 


9521 


13619 


9522 


13620 


9523 


13621 


9524 


13622 


9525 


13623 


9526 


13624 


9527 


13625 


9528 


13626 


9529 


13627 


9530 


13628 


9531 


13629 


' 9532 


13630 


9533 


13631 


| 9534 


13632 


| 9535 


13633 


9536 


13634 



Nucleotide SeqID 


Protein SeqID 


9537 


13635 


9538 


13636 


9539 


13637 


9540 


13638 


9541 


13639 


9542 


13640 


9543 


13641 


9544 


13642 


9545 


13643 


9546 


13644 


9547 


13645 


9548 


13646 


9549 


13647 


9550 


13648 


9551 


13649 


9552 


13650 


9553 


13651 


9554 


13652 


9555 


13653 


9556 


13654 


9557 


13655 


9558 


13656 


9559 


13657 


9560 


13658 


9561 


33659 


9562 


13660 


9563 


13661 


9564 


13662 


9565 


13663 


9566 


13664 


9567 


13665 


9568 


13666 


9569 


13667 


9570 


13668 


9571 


13669 


9572 


13670 


9573 


13671 


9574 


13672 


9575 


13673 


9576 


13674 


9577 


13675 


9578 


13676 


9579 


13677 


9580 


13678 


9581 


13679 


9582 


13680 


9583 


13681 


9584 


13682 I 
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Nucleotide SeqID 


Protein SeqID 


9585 


13683 


9586 


13684 


9587 


13685 


9588 


13686 


9589 


13687 


9590 


13688 


9591 


13689 


9592 


13690 


9593 


13691 


9594 


13692 


9595 


13693 


9596 


13694 


9597 


13695 


9598 


13696 


9599 


13697 


9600 


13698 


, 9601 


13699 


9602 


13700 


9603 


13701 


| 9604 


13702 


j 9605 


13703 


9606 


13704 


9607 


13705 


9608 


13706 


9609 


13707 


9610 


13708 


9611 


13709 


9612 


13710 


9613 


13711 


9614 


13712 


9615 


13713 


9616 


13714 


9617 


13715 


9618 


13716 


! 9619 


13717 


9620 


13718 


9621 


13719 


9622 


13720 


9623 


13721 


1 9624 


13722 


9625 


13723 


9626 


13724 


9627 


13725 


9628 


13726 


9629 


13727 


| 9630 


13728 


9631 


13729 


9632 


13730 



Nucleotide SeqID 


Protein SeqID 


9633 


13731 


9634 


13732 


9635 


13733 


9636 


13734 


9637 


13735 : 


9638 


13736 


9639 


13737 


9640 


13738 


9641 


13739 


9642 


13740 


9643 


13741 


9644 


13742 


9645 


13743 


9646 


13744 


9647 


13745 


9648 


13746 


9649 


13747 


9650 


13748 


9651 


13749 


9652 


13750 


9653 


13751 


9654 


13752 


9655 


13753 


9656 


13754 


9657 


13755 


9658 


13756 


9659 


13757 


9660 


13758 


9661 


13759 


9662 


13760 


9663 


13761 


9664 


13762 


9665 


13763 


9666 


13764 


9667 


13765 


9668 


13766 


9669 


13767 


9670 


13768 


9671 


13769 


9672 


13770 


9673 


13771 


9674 


13772 


9675 


13773 


9676 


13774 


9677 


13775 


9678 


13776 


9679 


13777 


9680 


13778 
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PCT/US01/09180 



Nucleotide SeqED 


Protein SeqED 


9681 


13779 


| 9682 


13780 


9683 


13781 


9684 


13782 


9685 


13783 


! 9686 


13784 


9687 


13785 


9688 


13786 


9689 


13787 


9690 


13788 


9691 


13789 


9692 


13790 


| 9693 


13791 


9694 


13792 


9695 


13793 


9696 


13794 


9697 


13795 


9698 


13796 


9699 


13797 


9700 


13798 


9701 


13799 


9702 


13800 


. 9703 


13801 


9704 


13802 


9705 


13803 


9706 


13804 


9707 


13805 


9708 


13806 


9709 


13807 


9710 


13808 


9711 


13809 


9712 


13810 


9713 


13811 


9714 


13812 


9715 


13813 ! 


9716 


13814 


9717 


13815 


9718 


13816 


9719 


13817 


9720 


13818 


9721 


13819 


9722 


13820 


9723 


13821 


9724 


13822 


9725 


13823 


9726 


13824 


9727 


13825 


9728 


13826 



Nucleotide SeqED 


Protein SeqID 


9729 


13827 


9730 


13828 


9731 


13829 


9732 


13830 


9733 


13831 


9734 


13832 


9735 


13833 


9736 


i 13834 


9737 


13835 


9738 


13836 


9739 


I 13837 


9740 


13838 


9741 


13839 


9742 


13840 


| 9743 


13841 


9744 


13842 


9745 


13843 


9746 


13844 


9747 


13845 


9748 


13846 


9749 


13847 


9750 


13848 


9751 


13849 


9752 


13850 


9753 


13851 


9754 


13852 


9755 


13853 


9756 


13854 


9757 


13855 


9758 


13856 


9759 


13857 


9760 


13858 


9761 


13859 


9762 


13860 


9763 


13861 | 


9764 


13862 


9765 


13863 ! 


9766 


13864 


9767 


13865 


9768 


13866 


9769 


13867 


9770 


13868 


9771 


13869 


9772 


13870 


9773 


13871 


9774 


13872 


9775 


13873 


9776 


13874 
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TABLE Vffl 



PCT/US01/09180 



Nucleotide SeqTH) 


Protein SeqID 


9777 


13875 


9778 


13876 


9779 


13877 


9780 


13878 


9781 


13879 


9782 


13880 


9783 


13881 


9784 


13882 


9785 


13883 


9786 


13884 


9787 


13885 


9788 


13886 


9789 


13887 


9790 


13888 


9791 


13889 


9792 


13890 


9793 


13891 


9794 


13892 


9795 


13893 


9796 


13894 


9797 


13895 


9798 


13896 


9799 


13897 


9800 


13898 


9801 


13899 


9802 


13900 


9803 


13901 


9804 


13902 


9805 


13903 


9806 


13904 


9807 


13905 


9808 


13906 


9809 


13907 


9810 


13908 


9811 


13909 


9812 


13910 


9813 


13911 


9814 


13912 


9815 


13913 


I 9816 


13914 


9817 


13915 


9818 


13916 


9819 


13917 


9820 


13918 


9821 


13919 


9822 


13920 


9823 


13921 


9824 


13922 



Nucleotide SeqID 


Protein SeqID 


9825 


13923 


9826 


13924 


9827 


13925 


9828 


13926 


9829 


13927 


9830 


13928 


9831 


13929 


9832 


13930 


9833 


13931 


9834 


13932 


9835 


13933 


9836 


13934 


9837 


13935 


9838 


13936 


9839 


13937 


9840 


13938 


9841 


13939 


9842 


13940 


9843 


13941 


9844 


13942 


9845 


13943 


9846 


13944 


9847 


13945 


9848 


13946 


9849 


13947 


9850 


13948 


9851 


13949 


9852 


13950 


9853 


13951 


9854 


13952 


9855 


13953 


9856 


13954 


9857 


13955 


9858 


13956 


9859 


13957 


1 9860 


13958 


9861 


13959 


9862 


13960 


9863 


13961 


9864 


13962 


9865 


13963 


9866 


13964 


9867 


13965 


9868 


13966 


9869 


13967 


9870 


13968 


9871 


13969 


9872 


13970 
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PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9873 . 


13971 


9874 


13972 


9875 


13973 


9876 


13974 


9877 


13975 


9878 


13976 


9879 


13977 


9880 


13978 


9881 


13979 


9882 


13980 


9883 


13981 


9884 


13982 


9885 


13983 


9886 


13984 


9887 


13985 


9888 


13986 


9889 


13987 


9890 


13988 


9891 


13989 


9892 


13990 


9893 


13991 


9894 


13992 


9895 


13993 


9896 


13994 


9897 


13995 


9898 


13996 


9899 


13997 


9900 


13998 


9901 


13999 


9902 


14000 


| 9903 


14001 


9904 


14002 


9905 


14003 


9906 


14004 


9907 


14005 


9908 


14006 


9909 


14007 


9910 


14008 


9911 


14009 


9912 


14010 


j 9913 


14011 


9914 


14012 


9915 


14013 


9916 


14014 


9917 


14015 


9918 


14016 


9919 


14017 


9920 


14018 



Nucleotide SeqID 


Protein SeqID 


9921 


14019 


9922 


14020 


9923 


14021 


9924 


14022 


9925 


14023 


9926 


14024 


9927 


14025 


9928 


14026 


9929 


14027 


9930 


14028 


9931 


14029 


9932 


14030 


9933 


14031 


9934 


14032 


9935 


14033 


9936 


14034 


9937 


14035 


9938 


14036 


9939 


14037 


9940 


14038 


9941 


14039 


9942 


14040 


9943 


14041 


9944 


14042 


9945 


14043 


9946 


14044 


9947 


14045 


9948 


14046 


9949 


14047 


9950 


14048 


9951 


14049 


9952 


14050 


9953 


14051 


9954 


14052 


9955 


14053 


\ 9956 


14054 


9957 


14055 


9958 


14056 


9959 


14057 


9960 


14058 


9961 


14059 


9962 


14060 


9963 


14061 


9964 


14062 


9965 


14063 


9966 


14064 


9967 


14065 


9968 


14066 
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Protein SeqED 


9969 


14067 


9970 


i 14068 


9971 


14069 


9972 


14070 


9973 


14071 


9974 


14072 


9975 


14073 


9976 


14074 


9977 


14075 


9978 


14076 


9979 


14077 


9980 


14078 


9981 


14079 


9982 


14080 


9983 


14081 


9984 


14082 


9985 


14083 


9986 


14084 


9987 


14085 


9988 


14086 


9989 


14087 


9990 


14088 


9991 


14089 


9992 


14090 


9993 


14091 


9994 


14092 


9995 


14093 


9996 


14094 


9997 


14095 | 


9998 


14096 


9999 


14097 


10000 


14098 


10001 


14099 


10002 


14100 


10003 


14101 


10004 


14102 


10005 


14103 


10006 


14104 


10007 


14105 


10008 


14106 


10009 


14107 


10010 


14108 


10011 


14109 


10012 


14110 
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SeqlD 


Clone name 


Organism 


8 


E3M10000001A02 


Enterococciis faecalis 


9 


E3M10000001A06 


Enterococcus faecalis 


10 


E3M10000001B01 


Enterococcus faecalis 


11 


E3M10000001B02 


Enterococciis faecalis 


12 


E3M1OO00001BO5 


Enterococcus faecalis 


13 


E3M10000001B06 


Enterococcus faecalis 


; 14 


E3M10000001B08 


Enterococcus faecalis 


15 


E3M10000001B10 


Enterococcus faecalis . 


16 


E3M10000001C02 


Enterococcus faecalis 


17 


E3M10000001C09 


Enterococcus faecalis 


18 


•E3M1O0O0001D02 


Enterococcus faecalis 


19 


E3M10000001D04 


Enterococcus faecalis 


20 


E3M10000001D05 


Enterococcus faecalis 


21 


E3M10000001D09 


Enterococcus faecalis 


22 


E3M10000001E01 


Enterococcus faecalis 


23 


E3M10000001E02 


Enterococcus faecalis 


24 


E3M10000001E03 


Enterococcus faecalis 


25 


E3M10000001E04 


Enterococcus faecalis 


26 


E3M10000001E08 


Enterococcus faecalis 


27 


E3M10000001E09 


Enterococcus faecalis 


28 


E3M10000001FO2 


Enterococcus faecalis 


29 


E3M10000001F04 


Enterococcus faecalis 


30 


E3M10000001F06 


Enterococcus faecalis 


31 


E3M10000001F07 


Enterococcus faecalis 


32 


E3M10000001G02 


Enterococcus faecalis 


33 


E3M10000001G03 


Enterococcus faecalis 


34 


E3M10000001G04 


Enterococcus faecalis 


35 


E3M10000001G05 


Enterococcus faecalis 


36 


E3M1 0000001 H02 


Enterococcus faecalis 


37 


E3M10000001H03 


Enterococcus faecalis 


38 


E3M10000001H04 


Enterococcus faecalis 


39 | 


E3M10000004A04 


Enterococcus faecalis 


40 


E3M10000004C03 


Enterococcus faecalis 


41 


E3M10000004D01 


Enterococcus faecalis 


42 


E3M10000004D02 


Enterococcus faecalis 


43 


E3M10000004D10 


Enterococcus faecalis 


44 


E3M10000004E11 


Enterococcus faecalis 


45 


E3M10000004F08 


Enterococcus faecalis 


46 


E3M10000004F10 


Enterococcus faecalis 


47 


E3M10000004G01 


Enterococcus faecalis 


48 


E3M10000004H11 


Enterococcus faecalis 


49 


E3M1 0000005 A07 


Enterococcus faecalis 


50 


E3M10000005B01 


Enterococcus faecalis 


51 


E3M1O00O0O5BO8 


Enterococcus faecalis 


52 


E3M1O0000O5C01 


Enterococcus faecalis 


53 


E3M10000005C03 


Enterococcus faecalis 


54 


E3M10000005C04 


Enterococcus faecalis 


55 


E3M10000005D03 


Enterococcus faecalis 
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SeqID 


Clone name 


Organism 


56 


E3M10000005D04 


Enterococcus faecalis 


57 


E3M10000005D10 


Enterococcus faecalis 


58 


E3M10000005E01 


Enterococcus faecalis 


59 


E3M10000005E02 


Enterococcus faecalis 


60 


E3M10O000O5EO3 


Enterococcus faecalis 


61 


E3M1 0000005E08 


Enterococcus faecalis. 


62 


E3M10000005F07 


Enterococcus faecalis 


63 


E3M10000005F10 


Enterococcus faecalis 


64 


E3M10000005G05 


Enterococcus faecalis 


. 65 


E3M10000005H04 


Enterococcus faecalis 


66 


E3M10000006B03 


Enterococcus faecalis 


67 


E3M10000006C01 


Enterococcus faecalis 


68 


E3M10000006C12 


Enterococcus faecalis 


69 


E3M10000006D03 


Enterococcus faecalis 


70 


E3M10O00O06E11 


Enterococcus faecalis 


71 


E3M10000006F04 


Enterococcus faecalis 


72 


E3M10000006G04 


Enterococcus faecalis 


73 


E3M10000006G12 


Enterococcus faecalis 


74 


E3M10000006H09 


Enterococcus faecalis 


75 


E3M10000007A02 


Enterococcus faecalis 


76 


E3M10000007B02 


Enterococcus faecalis 


77 


E3M10O00007BO3 


Enterococcus faecalis 


78 


E3M10000007C03 


Enterococcus faecalis 


79 


E3M10000007C04 


Enterococcus faecalis 


80 


E3M10000007D03 


Enterococcus faecalis 


81 


E3M10000007E05 


Enterococcus faecalis 


82 


E3M10000007F01 


Enterococcus faecalis 


83 


E3M10000007F06 


Enterococcus faecalis 


84 


E3M10000007G01 


Enterococcus faecalis 


85 


E3M10000008C03 


Enterococcus faecalis 


86 


E3M10000O08CO8 


Enterococcus faecalis 


87 


E3M10000008C09 


Enterococcus faecalis 


88 


■w—* "V * -« AAAAAAAt\An 

E3M10000008D08 


Enterococcus faecalis 


89 


E3M 1 0000008E02 


Enterococcus faecalis 


90 


E3M10000008G05 


Enterococcus faecalis 


91 


E3M 1 0000008G09 


Enterococcus faecalis 


92 


TT~> r\ "» » i nAAAAAOTTAA 

E3M10000008H02 


Enterococcus faecalis 


93 


E3M10000009C07 


Enterococcus faecalis 


94 


E3M10000009C09 


Enterococcus faecalis 


95 


Tin/i AAAAAftATNAI 

E3M10000009D01 


Enterococcus faecalis 


96 


E3M10000009E02 


Enterococcus faecalis 


97 


E3M1O00OO09EO3 


Enterococcus faecalis 


98 


E3M10000009E05 


Enterococcus faecalis 


l GO 

yy 


t?1\if 1 AAAAAAO/^AO 


Enterococcus faecalis 


100 


E3M1O0O0O10C08 


Enterococcus faecalis 


101 


E3M10000010D05 


Enterococcus faecalis 


102 


E3M10000010F01 


Enterococcus faecalis 


103 


E3M10000010G05 


Enterococcus faecalis 


104 


E3M10000010G07 


Enterococcus faecalis 



-298- 



WO 01/70955 



TABLE IA PCT/US01/09180 



SeqID 


Clone name 


Organism 


105 


E3M1 00000 10G09 


Enterococcus faecalis 


106 


E3M10000010G10 


Enterococcus faecalis 


107 


E3M10000010H02 


Enterococcus faecalis 


108 


E3M10000011A09 


Enterococcus faecalis 


109 


E3M10000011B03 


Enterococcus faecalis 


110 


E3M10000011B09 


Enterococcus faecalis 


111 


E3M10000011C07 


Enterococcus faecalis 


112 


E3M1OOO0O11D03 


Enterococcus faecalis 


113 


E3M 100000 11H02 


Enterococcus faecalis 


114 


E3M100000UH05 


Enterococcus faecalis * 


115 


E3M10000012B01 


Enterococcus faecalis 


116 


E3M10000012B02 


Enterococcus faecalis 


117 


E3M10000012B07 


Enterococcus faecalis 


118 


E3M10000012B08 


Enterococcus faecalis 


119 


E3M 100000 12C01 


Enterococcus faecalis 


120 


E3M10000012D10 


Enterococcus faecalis 


121 


E3M 100000 12E08 


Enterococcus faecalis 


122 


E3M10000012F05 


Enterococcus faecalis 


123 


E3M10000012F06 


Enterococcus faecalis 


124 


E3M10000012F07 


Enterococcus faecalis 


125 


E3M10000012F10 


Enterococcus faecalis 


126 


E3M10000012G02 


Enterococcus faecalis 


127 


E3M10000012G07 


Enterococcus faecalis 


128 


E3M10000013A06 


Enterococcus faecalis 


129 


E3M 1000001 3 A07 


Enterococcus faecalis 


130 


E3M10000013C05 


Enterococcus faecalis 


131 


E3M10000013D02 


Enterococcus faecalis 


132 


E3M1 00000 13D08 


Enterococcus faecalis 


1 133 


E3M10000013D10 


Enterococcus faecalis 


134 


E3M10000013EQ2 


Enterococcus faecalis 


135 


E3M10000013E08 


Enterococcus faecalis 


136 


E3M10000013F05 


Enterococcus faecalis 


137 


E3M10000013F12 


Enterococcus faecalis 


138 


E3M10000013G10 


Enterococcus faecalis 


139 


E3M10000013H03 


Enterococcus faecalis 


140 


E3M10000013H05 


Enterococcus faecalis 


141 


E3M10000013H10 


Enterococcus faecalis 


142 


E3M10000014B12 


Enterococcus faecalis 


143 


E3M10000014E12 


Enterococcus faecalis 


144 


E3M10000014G09 


Enterococcus faecalis 


145 


E3M10000015B04 


Enterococcus faecalis 


146 


E3M10000015B12 


Enterococcus faecalis 


147 


E3M10000015E12 


Enterococcus faecalis 


148 


E3M10000016A03 


Enterococcus faecalis 


149 


E3M10000016A04 


Enterococcus faecalis 


150 


E3M10000016C11 


Enterococcus faecalis 


151 


E3M10000016D03 


Enterococcus faecalis 


152 


E3M10000016F06 


Enterococcus faecalis 


153 


E3M10000016F10 


Enterococcus faecalis 
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154 


E3M10000016H05 


Enterococcus faecalis 


155 


E3M1 00000 16H10 


Enterococcus faecalis 


156 


E3M10000017A09 


Enterococcus faecalis 


157 


E3M10000017D09 


Enterococcus faecalis 


158 


E3M10000018A07 


Enterococcus faecalis 


159 


E3M10000018C02 


Enterococcus faecalis 


160 


E3M10000018E01 


Enterococcus faecalis 


161 


E3M10000018G09 


Enterococcus faecalis 


162 


E3M10000018H06 


Enterococcus faecalis 


163 


E3M10000019B06 


Enterococcus faecalis 


164 


E3M10000019D02 


Enterococcus faecalis 


165 


E3M10000019E03 


Enterococcus faecalis 


166 


E3M10000019E04 


Enterococcus faecalis 


167 


E3M10000020G04 


Enterococcus faecalis 


168 


E3M10000020H05 


Enterococcus faecalis 


169 


E3M10000021A08 


Enterococcus faecalis 


170 


E3M10000021A11 


Enterococcus faecalis 


171 


E3M10000021B10 


Enterococcus faecalis 


172 


E3M10000021C03 


Enterococcus faecalis 


173 


E3M10000021C04 


Enterococcus faecalis 


174 


E3M10000021C08 


Enterococcus faecalis 


175 


E3M10000021D04 


Enterococcus faecalis 


176 


E3M10000021E10 


Enterococcus faecalis 


177 


E3M10000021G04 


Enterococcus faecalis 


178 


E3M10000021G10 


Enterococcus faecalis 


179 


E3M10000021G11 


Enterococcus faecalis 


180 


E3M10000021H11 


Enterococcus faecalis 


181 


E3M10000022A04 


Enterococcus faecalis 


182 


E3M10000022A11 


Enterococcus faecalis 


183 


E3M10000022B04 


Enterococcus faecalis 


184 


E3M10000022B05 


Enterococcus faecalis 


185 


E3M10000022B07 


Enterococcus faecalis 


186 


E3M10000022C05 


Enterococcus faecalis 


187 


E3M10000022C06 


Enterococcus faecalis 


188 


E3M10000022C09 


Enterococcus faecalis 


189 


E3M10000022D04 


Enterococcus faecalis 


190 


E3M10000022F05 


Enterococcus faecalis 


191 


[E3M10000022F06 


Enterococcus faecalis 


192 


[E3M10000022F08 


Enterococcus faecalis 


193 


E3M10000022G02 


Enterococcus faecalis 


194 


E3M10000022G12 


Enterococcus faecalis 


195 


E3M1 0000023 A03 


Enterococcus faecalis 


196 


E3M10000023A06 


Enterococcus faecalis 


197 


E3M10000023A07 


Enterococcus faecalis 


198 


E3M1 0000023 A09 


Enterococcus faecalis 


199 


E3M10000023B02 


Enterococcus faecalis 


200 


E3M1 0000023 B06 


Enterococcus faecalis 


201 


E3M10000023C03 


Enterococcus faecalis 


202 


E3M10000023C04 


Enterococcus faecalis 
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203 


E3M10000023C06 


Enterococcus faecalis 


204 


E3M10000023C08 


Enterococcus faecalis 


205 


E3M10000023C09 


Enterococcus faecalis 


206 


E3M10000023D02 


Enterococcus faecalis 


207 


E3M10000023D04 


Enterococcus faecalis 


208 


E3M10000023D10 


Enterococcus faecalis 


209 


E3M10000023E04 


Enterococcus faecalis 


210 


E3M10O00023EO7 


Enterococcus faecalis 


211 


E3M10000023E09 


Enterococcus faecalis 


212 


E3M10000023F02 


Enterococcus faecalis 


213 


E3M10000023F10 


Enterococcus faecalis 


214 


E3M10000023G02 


Enterococcus faecalis 


215 


E3M10000023G04 


Enterococcus faecalis 


216 


E3M10000023G10 


Enterococcus faecalis 


217 


E3M10000023H08 


Enterococcus faecalis 


218 


E3M10000024A03 


Enterococcus faecalis 


219 


E3M10000024A04 


Enterococcus faecalis 


220 


E3M10000024A08 


Enterococcus faecalis 


221 


E3M10000024C06 


Enterococcus faecalis 


222 


E3M10000025A06 


Enterococcus faecalis 


223 


E3M10000025B01 


Enterococcus faecalis 


224 


E3M10000025B03 


Enterococcus faecalis 


225 


E3M10000025B05 


Enterococcus faecalis 


226 


E3M10000025B10 


Enterococcus faecalis 


227 


E3M10000025C01 


Enterococcus faecalis 


228 


E3M10000025C04 n 


Enterococcus faecalis 


229 


E3M10000025C05 


Enterococcus faecalis 


230 


E3M10000025C07 


Enterococcus faecalis 


231 


E3M10000025C08 


Enterococcus faecalis 


232 


E3M10000025C09 


Enterococcus faecalis 


233 


E3M10000025C11 


Enterococcus faecalis 


234 


E3M10000025D01 i 


Enterococcus faecalis 


235 


E3M10000025D10 


Enterococcus faecalis 


236 


E3M10000025E07 


Enterococcus faecalis 


237 


E3M10000025E08 


Enterococcus faecalis 


238 


E3M10000025E12 


Enterococcus faecalis 


239 


E3M10000025F04 


Enterococcus faecalis 


240 


E3M10000025F06 


Enterococcus faecalis 


241 


E3M10000025F08 


Enterococcus faecalis 


242 


E3M10000025F09 


Enterococcus faecalis 


243 


E3M10000025F10 


Enterococcus faecalis 


244 


E3M10000025F11 


Enterococcus faecalis 


245 


E3M10000025F12 


Enterococcus faecalis 


246 


E3M10000025G02 


Enterococcus faecalis 


247 


E3M10000025G07 


Enterococcus faecalis 


248 


E3M10000025G09 


Enterococcus faecalis 


249 


E3M10000027A02 


Enterococcus faecalis 


250 


E3M1 0000027 A07 


Enterococcus faecalis 


251 


E3M10000027A09 


Enterococcus faecalis 
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252 


E3M10000027B07 


Enterococcus faecalis 


253 


E3M10000027B08 


Enterococcus faecalis 


254 


E3M10000027B09 


Enterococcus faecalis 


! 255 


E3M10000027C02 


Enterococcus faecalis 


256 


E3M10000027C03 


Enterococcus faecalis 


257 


E3M10000027C08 


Enterococcus faecalis 


258 


E3M10000027D03 


Enterococcus faecalis 


259 


E3M10000027D05 


Enterococcus faecalis 


260 


E3M10O00027D08 


Enterococcus faecalis 


261 


E3M10000027D10 


Enterococcus faecalis 


262 


E3M10000027G01 


Enterococcus faecalis 


263 


E3M10000027G08 


Enterococcus faecalis 


264 


E3M10000027H04 


Enterococcus faecalis 


265 


E3M10000027H07 


Enterococcus faecalis 


266 


E3M10000028A02 


Enterococcus faecalis 


267 


E3M10000028A03 


Enterococcus faecalis 


268 


E3M10000028A04 


Enterococcus faecalis 


269 


E3M10000028A05 


Enterococcus faecalis 


270 


E3M10000028A06 


Enterococcus faecalis \ 


271 


E3M10000028A08 


Enterococcus faecalis 


272 


E3M10000028B01 


Enterococcus faecalis 


273 


E3M10000028B02 


Enterococcus faecalis 


274 


E3M10000028B03 


Enterococcus faecalis 


275 


E3M10000028B04 


Enterococcus faecalis 


276 


E3M10000028B05 


Enterococcus faecalis 


277 


E3M10000028B06 


Enterococcus faecalis 


278 


E3M10000028B07 


Enterococcus faecalis 


279 


E3M10000028B08 


Enterococcus faecalis 


280 


E3M10000028C01 


Enterococcus faecalis 


281 


E3M10000028C02 


Enterococcus faecalis 


282 


E3M10000028C04 


Enterococcus faecalis 


283 


E3M10000028C05 


Enterococcus faecalis 


284 


E3M10000028C06 


Enterococcus faecalis 


285 


E3M10000028C07 


Enterococcus faecalis 


286 


E3M10000028C08 


Enterococcus faecalis 


287 


E3M10000028D01 


Enterococcus faecalis 


288 


E3M10000028D02 


Enterococcus faecalis 


289 


E3M10000028D05 


Enterococcus faecalis 


290 


E3M1 0000028D06 


Enterococcus faecalis 


291 


E3M1 0000028D08 


Enterococcus faecalis 


292 


E3M10000028E01 


Enterococcus faecalis 


293 


E3M1 0000028E04 


Enterococcus faecalis 


294 


E3M10000028E07 


Enterococcus faecalis 


295 


E3 M 1 0000028 r 02 


Enterococcus faecalis 


296 


E3M10000028F03 


Enterococcus faecalis 


297 


E3M10000028F04 


Enterococcus faecalis 


298 


E3M10000028F05 


Enterococcus faecalis 


299 


E3M10000028F06 


Enterococcus faecalis 


300 


E3M10000028F07 


Enterococcus faecalis 
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301 


E3M10000028G05 


Enterococcus faecalis 


302 


E3M10000028G06 


Enterococcus faecalis 


303 


E3M10000028G07 


Enterococcus faecalis 


304 


E3M10000028H04 


Enterococcus faecalis 


305 


E3M10000028H07 


Enterococcus faecalis 


306 


E3M10000029A02 


Enterococcus faecalis 


307 


E3M10000029A04 


Enterococcus faecalis 


308 


E3M10000029A05 


Enterococcus faecalis j 


309 


E3M10000029A10 


Enterococcus faecalis 


310 


E3M10000029A11 


Enterococcus faecalis 


311 


E3M10000029B01 


Enterococcus faecalis 


312 


E3M10000029B02 


Enterococcus faecalis 


313 


E3M10000029B05 


Enterococcus faecalis 


314 


E3M10000029B06 


Enterococcus faecalis 


315 


E3M10000029B08 


Enterococcus faecalis 


316 


E3M10000029B11 


Enterococcus faecalis 


317 


E3M10000029B12 


Enterococcus faecalis 


318 


E3M10000029C01 


Enterococcus faecalis 


319 


E3M10000029C02 


Enterococcus faecalis 


320 


E3M10000029C03 


Enterococcus faecalis 


321 


E3M10000029C04 


Enterococcus faecalis 


322 


E3M10000029C05 


Enterococcus faecalis 


323 


E3M10000029C06 


Enterococcus faecalis 


324 


E3M10000029C07 


Enterococcus faecalis 


325 


E3M10000029C08 


Enterococcus faecalis 


326 


E3M10000029C09 


Enterococcus faecalis 


327 


E3M10000029C10 


Enterococcus faecalis 


328 


E3M10000029C12 


Enterococcus faecalis 


329 


E3M10000029D01 


Enterococcus faecalis 


330 


E3M10000029D03 


Enterococcus faecalis 


331 


E3M10000029D04 


Enterococcus faecalis 


332 


E3M10000029D05 


Enterococcus faecalis 


333 


E3M10000029D06 


Enterococcus faecalis 


334 


E3M10000029D08 


Enterococcus faecalis 


335 


E3M10000029D12 


Enterococcus faecalis 


336 


E3M10000029E01 


Enterococcus faecalis 


337 


E3M10000029E02 


Enterococcus faecalis 


338 


E3M10000029E03 


Enterococcus faecalis 


339 


E3M10000029E05 


Enterococcus faecalis 


340 


E3M10000029E07 


Enterococcus faecalis 


341 


E3M10000029E08 


Enterococcus faecalis 


342 


E3M10000029E09 


Enterococcus faecalis 


343 


E3M10000029E12 


Enterococcus faecalis 


344 


E3M10000029F01 


Enterococcus faecalis 


345 


E3M10000029F05 


Enterococcus faecalis 


346 


E3M10000029F06 


Enterococcus faecalis 


347 


E3M10000029F09 


Enterococcus faecalis 


348 


E3M10000029F10 


Enterococcus faecalis 


349 


E3M10000029F11 


Enterococcus faecalis ' 
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350 


E3M10000029F12 


Enterococcus faecalis 


351 


E3M10000029G01 


Enterococcus faecalis 


352 


E3M10000029G04 


Enterococcus faecalis 


353 


E3M1 0000029G05 


Enterococcus faecalis 


354 


E3M10000029G07 


Enterococcus faecalis 


355 


E3M10000029G08 


Enterococcus faecalis 


356 


E3M1OO00029G09 


Enterococcus faecalis 


357 


E3M10000029G10 


Enterococcus faecalis 


358 


E3M10000029G11 


Enterococcus faecalis 


359 


E3M10000029G12 


Enterococcus faecalis 


360 


E3M10000029H02 


Enterococcus faecalis 


361 


E3M10000029H04 


Enterococcus faecalis 


362 


E3M1OO00029H05 


Enterococcus faecalis 


363 


E3M10000029H07 


Enterococcus faecalis 


364 


E3M1OO00O29H08 


Enterococcus faecalis 


365 


E3M1O000O29H21 


Enterococcus faecalis 


366 


E3M10000030A05 


Enterococcus faecalis 


367 


E3M10000030A08 


Enterococcus faecalis 


368 


E3M10000030A09 


Enterococcus faecalis 


369 


E3M10000030A11 


Enterococcus faecalis 


370 


E3M10000030B03 


Enterococcus faecalis 


371 


E3M10000030B04 


Enterococcus faecalis 


372 


E3M1O00003OB05 


Enterococcus faecalis 


373 


E3M10000030B06 


Enterococcus faecalis 


374 


E3M10000030B07 


Enterococcus faecalis 


• 375 


E3M10000030B08 


Enterococcus faecalis 


376 


E3M10000030B10 


Enterococcus faecalis 


377 


E3M10000030B11 


Enterococcus faecalis 


378 


E3M10000030B12 


Enterococcus faecalis 


379 


E3M10000030C03 


Enterococcus faecalis 


380 


E3M10000030C04 


Enterococcus faecalis 


381 


E3M10000030C12 


Enterococcus faecalis 


382 


E3M10000030D02 


Enterococcus faecalis 


383 


E3M10000030D05 


Enterococcus faecalis 


384 


E3M10000030D08 


Enterococcus faecalis 


385 


E3M10000030D09 


Enterococcus faecalis 


386 


E3M10000030D10 


Enterococcus faecalis 


387 


E3M10000030D12 


Enterococcus faecalis 


388 


E3M10000030E01 


Enterococcus faecalis 


389 


E3M10000030E02 


Enterococcus faecalis 


390 


E3M10000030E04 


Enterococcus faecalis 


391 


E3M10000030E08 


Enterococcus faecalis 


392 


E3M10000030E09 


Enterococcus faecalis 


393 


E3M1000OO3OblO 


Enterococcus faecalis 


394 


E3M10000030F01 


Enterococcus faecalis 


395 


E3M10000030F04 


Enterococcus faecalis 


396 


E3M10000030F06 


Enterococcus faecalis 


397 


E3M10000030F07 


Enterococcus faecalis 


398 


E3M10000030F10 


Enterococcus faecalis 
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399 


E3M10000030F12 


Enterococcus faecalis 


400 


E3M10000030G01 


Enterococcus faecalis 


401 


E3M10000030G03 


Enterococcits faecalis 


402 


E3M1O0O0030G06 


Enterococcus faecalis 


403 


E3M10000030G08 


Enterococcus faecalis 


404 


E3M10000030G09 


Enterococcus faecalis 


405 


E3M10000030G12 


Enterococcus faecalis 


406 


E3M10000030H03 


Enterococcus faecalis 


407 


E3M10000030H04 


Enterococcus faecalis 


408 


E3M10000030H06 


Enterococcus faecalis 


409 


E3M10000030H07 


Enterococcus faecalis 


410 


E3M10000030H08 


Enterococcus faecalis 


411 


E3M10000030H10 


Enterococcus faecalis 


412 


E3M10000030H11 


Enterococcus faecalis 


413 


E3M10000031A02 


Enterococcus faecalis 


414 


E3M10000031A06 


Enterococcus faecalis 


415 


E3M10000031A07 


Enterococcus faecalis 


416 


E3M10000031A08 


Enterococcus faecalis 


417 


E3M10000031B02 


Enterococcus faecalis 


418 


E3M 1000003 1B03 


Enterococcus faecalis 


419 


E3M10000031B04 


Enterococcus faecalis 


420 


E3M10000031B09 


Enterococcus faecalis 


421 


E3M10000031B10 


Enterococcus faecalis 


422 


E3M1O000031B11 


Enterococcus faecalis 


423 


E3M10000031B12 


Enterococcus faecalis 


424 


E3M10000031C01 


Enterococcus faecalis 


425 


E3M10000031C04 


Enterococcus faecalis 


426 


E3M10000031C06 


Enterococcus faecalis 


427 


E3M10000031C10 


Enterococcus faecalis 


428 


E3M10000031C11 


Enterococcus faecalis 


429 


E3M10000031C12 


Enterococcus faecalis 


430 


E3M10000031D03 


Enterococcus faecalis 


431 


E3M10000031D04 


Enterococcus faecalis 


432 


E3M10000031D08 


Enterococcus faecalis 


433 


E3M10000031E03 


Enterococcus faecalis 


434 


E3M10000031E09 


Enterococcus faecalis 


435 


E3M10000031F02 


Enterococcus faecalis 


436 


E3M1 000003 1F04 


Enterococcus faecalis 


437 


E3M10000031F07 


Enterococcus faecalis 


438 


E3M10000031F09 


Enterococcus faecalis 


439 


E3M10000031F11 


Enterococcus faecalis 


440 


E3M10000031G03 


Enterococcus faecalis 


441 


E3M10000031G04 


Enterococcus faecalis 


442 


E3M10000031G05 


Enterococcus faecalis 


443 


E3M10000031G06 


Enterococcus faecalis 


444 


E3M10000031G07 


Enterococcus faecalis 


445 


E3M10000031G08 


Enterococcus faecalis 


446 


E3M10000031G11 


Enterococcus faecalis 


447 


E3M1 000003 1H05 


Enterococcus faecalis 
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448 


E3M10000031H06 


Enterococcus faecalis 


449 


E3M10000031H07 


Enterococcus faecalis \ 


450 


E3M 1 000003 1H08 


Enterococcus faecalis 


451 


E3M10000031H10 


Enterococcus faecalis 


452 


E3M10000031H11 


Enterococcus faecalis 


453 


E3M10000032A02 


Enterococcus faecalis 


454 


E3M10000032A04 


Enterococcus faecalis 


455 


E3M10000032A06 


Enterococcus faecalis 


456 


E3M10000032A07 


Enterococcus faecalis 


457 


E3M10000032A08 


Enterococcus faecalis 


458 


E3M10000032A09 


Enterococcus faecalis 


459 


E3M10000032A10 


Enterococcus faecalis 


460 


E3M10000032A11 


Enterococcus faecalis 


461 


E3M10000032B03 j 


Enterococcus faecalis 


462 


E3M10000032B04 


Enterococcus faecalis 


463 


E3M10000032B07 


Enterococcus faecalis 


464 


E3M10000032B08 


Enterococcus faecalis 


465 


E3M10000032B09 


Enterococcus faecalis 


466 


E3M10000032B11 


Enterococcus faecalis 


467 


E3M10000032B12 


Enterococcus faecalis 


468 


E3M10000032C01 


Enterococcus faecalis 


469 


E3M1O000032C02 


Enterococcus faecalis 


470 


E3M1O000032C03 


Enterococcus faecalis 


471 


E3M10000032C04 


Enterococcus faecalis 


472 


E3M10000032C06 


Enterococcus faecalis 


473 


E3M10000032C09 


Enterococcus faecalis 


474 


E3M10000032C11 


Enterococcus faecalis 


475 


E3M10000032C12 


Enterococcus faecalis 


476 


E3M10000032D01 


Enterococcus faecalis 


477 


E3M10000032D02 


Enterococcus faecalis 


478 


E3M10000032D03 


Enterococcus faecalis 


479 


E3M10000032D06 


Enterococcus faecalis 


480 


E3M10000032D09 


Enterococcus faecalis 


481 


E3M10000032D12 


Enterococcus faecalis 


482 


E3M10000032E04 


Enterococcus faecalis 


483 


E3M10000032E05 


Enterococcus faecalis 


484 


E3M10000032E08 


Enterococcus faecalis 


485 


E3M10000032E1O 


Enterococcus faecalis 


486 


E3M10000032E11 


Enterococcus faecalis 


487 


E3M10000032E12 


Enterococcus faecalis 


488 


E3M10000032F02 


Enterococcus faecalis 


489 


E3M10000032F03 


Enterococcus faecalis 


490 


E3M10000032F05 


Enterococcus faecalis 


491 


E3M10000032F07 


Enterococcus faecalis 


492 


E3M10000032F08 


Enterococcus faecalis 


493 


E3M10000032F11 


Enterococcus faecalis 


494 


E3M10000032F12 


Enterococcus faecalis 


495 


E3M10000032G01 


Enterococcus faecalis 


496 


E3M10000032G02 


Enterococcus faecalis 
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497 


E3M10000032G04 


Enterococcus faecalis 


498 


E3M10000032G05 


Enterococcus faecalis 


499 


E3M10000032G06 


Enterococcus faecalis 


500 


E3M10000032G07 


Enterococcus faecalis 


501 


E3M10000032H05 


Enterococcus faecalis \ 


502 


E3M10000032H06 


Enterococcus faecalis 


503 


E3M10000032H08 


Enterococcus faecalis 


504 


E3M10000032H09 


Enterococcus faecalis 


505 


E3M10000032H10 


Enterococcus faecalis 


506 


E3M10000033A03 


Enterococcus faecalis 


507 


E3M1 0000033 A04 


Enterococcus faecalis 


508 


E3M10000033A05 


Enterococcus faecalis 


509 


E3M1 0000033 A06 


Enterococcus faecalis 


510 


E3M1 0000033A07 


Enterococcus faecalis 


511 


E3M1 0000033 A08 


Enterococcus faecalis 


512 


E3M10000033A11 


Enterococcus faecalis 


513 


E3M10000033B01 


Enterococcus faecalis 


514 


E3M10000033B02 


Enterococcus faecalis 


515 


E3M10000033B04 


Enterococcus faecalis 


516 


E3M1 000003 3B05 


Enterococcus faecalis 


517 


E3M 1 0000033B06 


Enterococcus faecalis 


518 


E3M10000033B08 


Enterococcus faecalis 


519 


E3M 1 0000033B09 


Enterococcus faecalis 


520 


E3M1000O033CO1 


Enterococcus faecalis 


521 


E3M1 0000033 C02 


Enterococcus faecal is 


522 


E3M10000033C05 


Enterococcus faecalis 


523 


E3M 1 0000033 C09 


Enterococcus faecalis 


524 


E3M10000033C10 


Enterococcus faecalis 


525 


E3M 1 0000033 C 1 1 


Enterococcus faecalis 


526 


E3M10000033C12 


Enterococcus faecalis 


527 


E3M1 0000033DO 1 


Enterococcus faecalis 


528 


E3M10000033D04 


Enterococcus faecalis 


529 


E3M10000033D05 


Enterococcus faecalis 


530 


E3M10000033D06 


Enterococcus faecalis 


531 


E3M10000033D09 


Enter ococc us faecalis 


532 


E3M10O00033D1O 


Enterococcus faecalis 


533 


E3M10000033D11 


Enterococcus faecalis 


534 


E3M10000033E02 


Enterococcus faecal is 


535 


E3M10000033E03 


Enterococcus faecalis 


536 


E3M10000033E04 


Enterococcus faecalis 


537 


E3M1000O033E05 


Enterococcus faecal is 


538 


E3M10000033E07 


Enterococcus faecal is 


539 


E3M10000033E08 


Enterococcus faecal is 


540 


E3M10000033E09 


Enterococcus faecalis 


541 


E3MI000O033E11 


Enterococcus faecalis 


542 


E3M10000033F01 


Enterococcus faecalis 


543 


E3M10000033F03 


Enterococcus faecalis 


544 


E3M10000033F04 


Enterococcus faecalis 


545 


E3M10000033F05 


Enterococcus faecalis 
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546 


E3M10000033F07 


Enterococcits faecalis 


547 


E3M10000033F08 


Enterococcus faecalis 


548 


E3M10000033F10 


Enterococcus faecalis 


549 


E3M10000033F12 


Enterococcus faecalis \ 


550 


E3M10000033G01 


Enterococcus faecalis 


551 


E3M10000033G02 


Enterococcus faecalis 


552 


E3M10000033G03 


Enterococcus faecalis 


553 


E3M10000033G04 


Enterococcus faecalis 


554 


E3M10000033G06 


Enterococcus faecalis 


555 


E3M10000033G07 


Enterococcus faecalis 


556 


E3M10000033G08 


Enterococcus faecalis 


557 


E3M10000033G09 


Enterococcus faecalis 


558 


E3M10000033G12 


Enterococcus faecalis 


559 


E3M10000033H02 


Enterococcus faecalis 


560 


E3M10000033H04 


Enterococcus faecalis 


561 


E3M10000033H05 


Enterococcus faecalis 


562 


E3M10000033H07 


Enterococcus faecalis 


563 


E3M10000033H08 


Enterococcus faecalis 


564 


E3M10000033H09 


Enterococcus faecalis 


565 


E3M10000033H10 


Enterococcus faecalis 


566 


E3M10000033H11 


Enterococcus faecalis 


567 


E3M10000034A02 


Enterococcus faecalis 


568 


E3M10000034A03 


Enterococcus faecalis 


569 


E3M10000034A04 


Enterococcus faecalis 


570 


E3M10000034B02 


Enterococcus faecalis 


571 


E3M10000034B04 


Enterococcus faecalis 


572 


E3M10000034C04 


Enterococcus faecalis 


573 


E3M10000034D01 


Enterococcus faecalis 


574 


E3M10000034D02 


Enterococcus faecalis 


575 


E3M10000034E01 


Enterococcus faecalis 


576 


E3M10000034E04 


Enterococcus faecalis 


577 


E3M10000034F02 


Enterococcus faecalis 


578 


E3M10000034F03 


Enterococcus faecalis 


579 


E3M10000034F04 


Enterococcus faecalis 


580 


E3M10000034G02 


Enterococcus faecalis 


581 


E3M10000034G03 


Enterococcus faecalis 


582 


E3M10000034H02 


Enterococcus faecalis 


583 


E3M10000034H03 


Enterococcus faecalis 


584 


E3M1 000003 5A02 


Enterococcus faecalis 


585 


E3M10000035A04 


Enterococcus faecalis 


586 


E3M1 000003 5A05 


Enterococcus faecalis 


587 


E3M1 0000035 A06 


Enterococcus faecalis 


588 


E3M10000035A08 


Enterococcus faecalis 


589 


E3M10000035A09 


Enterococcus faecalis 


590 


E3M10000035AH 


Enterococcus faecalis 


591 


E3M10000035B01 


Enterococcus faecalis 


592 


E3M10000035B03 


Enterococcus faecalis 


593 


E3M10000035B06 


Enterococcus faecalis 


594 


E3M10000035B07 


Enterococcus faecalis 
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595 


E3M10000035B08 


Enterococcus faecalis 


596 


E3M10000035B10 


Enterococcus faecalis 


597 


E3M10000035B11 


Enterococcus faecalis 


598 


E3M10000035B12 


Enterococcus faecalis 


599 


E3M10000035C01 


Enterococcus faecalis 


600 


E3M10000035C03 


Enterococcus faecalis 


601 


E3M10000035C04 


Enterococcus faecalis 


602 


E3M10O0O035CO5 


Enterococcus faecalis 


603 


E3M10000035C06 


Enterococcus faecalis 


604 


E3M10000035C07 


Enterococcus faecalis 


605 


E3M10000035C08 


Enterococcus faecalis 


606 


E3M10000035C09 


Enterococcus faecalis 


607 


E3M10000035C11 


Enterococcus faecalis 


608 


E3M10000035C12 


Enterococcus faecalis 


609 


E3M10000035D02 


Enterococcus faecalis 


610 


E3M10000035D03 


Enterococcus faecalis 


611 


E3M10000035D04 


Enterococcus faecalis 


612 


E3M10000035D05 


Enterococcus faecalis 


613 


E3M10000035D10 


Enterococcus faecalis 


614 


E3M10000035D11 


Enterococcus faecalis 


615 


E3M10000035E03 


Enterococcus faecalis 


616 


E3M10000035E04 


Enterococcus faecalis 


617 


E3M10000035E05 


Enterococcus faecalis 


618 


E3M10000035E07 


Enterococcus faecalis 


619 


E3M10000035E08 


Enterococcus faecalis 


620 


E3M10000035E09 


Enterococcus faecalis 


621 


E3M1OO00035E10 


Enterococcus faecalis 


622 


E3M10000035E11 


Enterococcus faecalis 


623 


E3M10000035E12 


Enterococcus faecalis 


624 


E3M10000035F01 


Enterococcus faecalis 


625 


E3M10000035F02 


Enterococcus faecalis 


626 


E3M10000035F03 


Enterococcus faecalis 


627 


E3M10000035F06 


Enterococcus faecalis 


628 


E3M10000035F07 


Enterococcus faecalis 


629 


E3M10000035F08 


Enterococcus faecalis 


630 


E3M10000035F09 


Enterococcus faecalis 


631 


E3M10000035F11 


Enterococcus faecalis 


632 


E3M10000035F12 


Enterococcus faecalis 


633 


E3M10000035G02 


Enterococcus faecalis 


634 


E3M10000035G04 


Enterococcus faecalis 


635 


E3M10000035G05 


Enterococcus faecalis 


636 


E3M10000035G08 


Enterococcus faecalis 


637 


E3M10000035G09 


Enterococcus faecalis 


638 


E3M10000035G10 


Enterococcus faecalis 


639 


E3M10000035G11 


Enterococcus faecalis 


640 


E3M10000035H03 


Enterococcus faecalis 


641 


E3M10000035H06 


Enterococcus faecalis 


642 


E3M10000035H09 


Enterococcus faecalis 


643 


E3M10000035H11 


Enterococcus faecalis 
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644 


E3M10000036A03 


Enterococcus faecalis 


645 


E3M10000036A04 


Enterococcus faecalis 


646 


E3M10000036A05 


Enterococcus faecalis 


647 


E3M10000036A06 


Enterococcus faecalis 


648 


TT^ -» jf -a AAAAAO /" A /X»"J 

E3M10000036A07 


Enterococcus faecalis 


649 


T-"ii *i AAA A AO j£ A AO 

E3M 1 0000036A08 


Enterococcus faecalis 


650 


E3M10000036A09 


Enterococcus faecalis 


651 


E3M10000036A10 


Enterococcus faecalis 


652 


f\ » * ■! AAAAA1 ^"T> /T\ 1 

E3M1OO00O36BO1 


Enterococcus faecalis 


653 


E3M1O000036B03 


Enterococcus faecalis 


654 


E3M10000036B06 


Enterococcus faecalis 


655 


E3M10000036B07 


Enterococcus faecalis 


656 


E3M10000036B08 


Enterococcus faecalis 


657 


E3M10000036B09 


Enterococcus faecalis 


658 


E3M10000036B11 


Enterococcus faecalis 


659 


E3M10000036B12 


Enterococcus faecalis 


660 


E3M10000036C01 


Enterococcus faecalis 


661 


E3M10000036C03 


Enterococcus faecalis 


662 


E3M10000036C06 


Enterococcus faecalis 


663 


E3M10000036C07 


Enterococcus faecalis 


664 


E3M10000036C08 


Enterococcus faecalis 


665 


E3M10000036C09 


Enterococcus faecalis 


666 


E3M10000036C10 


Enterococcus faecalis 


667 


E3M10000036C11 


Enterococcus faecalis 


668 


E3M10000036D03 


Enterococcus faecalis 


669 


E3M10000036D04 


Enterococcus faecalis 


670 


E3M10000036D06 


Enterococcus faecalis 


671 


E3M10000036D08 


Enterococcus faecalis 


672 


E3M10000036D09 


Enterococcus faecalis 


673 


E3M10000036D10 


Enterococcus faecalis 


674 


E3M10000036D11 


Enterococcus faecalis 


675 


E3M10000036D12 


Enterococcus faecalis 


676 


E3M10000036E01 


Enterococcus faecalis 


677 


E3M10000036E04 


Enterococcus faecalis 


678 


T*">'» /I ArtAAni/'T'Af 

E3M10000036E05 


Enterococcus faecalis 


679 


E3M10000036E07 


Enterococcus faecalis 


680 


E3M1 0000036E08 


Enterococcus faecalis 


681 


P<1X #1 AAAAAI^PAO 

E3M10000036F03 


Enterococcus faecalis 


682 


E3M10000036F04 


Enterococcus faecalis 


683 


rm * i nAAArti£t?AC 

E3M1 000003 6F05 


Enterococcus faecalis 


684 


E3M 1 0000036F08 


Enterococcus faecalis 


685 


E3M 1 0000036F09 


Enterococcus faecalis 


686 


E3M10000036F10 


Enterococcus faecalis 


687 


C^Xif i AAAAAUCni O 

b3M1000003oFlz 


Enterococcus faecalis 


688 


E3M10000036G01 


Enterococcus faecalis 


689 


E3M10000036G02 


Enterococcus faecalis 


690 


E3M10000036G03 


Enterococcus faecalis 


691 


E3M10000036G04 


Enterococcus faecalis 


692 


E3M10000036G06 


Enterococcus faecalis 
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693 


E3M10000036G10 


Enterococcus faecalis 


694 


E3M10000036H02 

l m—I AVX X V w W Wv WA J. V 


Enterococcus faecalis 


695 


E3M10000036H03 


Enterococcus faecalis 


696 


E3M10000036H04 

UJl'JLl WWW** wa a v r 


Enterococcus faecalis 


697 


E3M10000036H05 


Enterococcus faecalis 


698 


E3M10000036H06 


Enterococcus faecalis 


699 


E3M10000036H07 


Enterococcus faecalis 

wwVww***J /U&wUflJ 


700 


E3M10000036H08 


Enterococcus faecalis 


701 


E3M10000036H09 

X+*mJ A ▼ X X V W V \J\J mJ WX 1V/ 


Enterococcus faecalis 


702 


E3M10000036H10 


Enterococcus faecalis 


703 


E3M1 000003 7A03 


Enterococcus faecalis 


704 


E3M1 000003 7 A06 


Enterococcus faecalis 


705 


E3M 1 000003 7A08 


Enterococcus faecalis 


706 


E3M1 0000037 A09 


Enterococcus faecalis 


707 


E3 M 1 000003 7 A 1 0 


Enterococcus faecalis 


708 


E3M1 0000037B02 


Enterococcus faecalis 


700 


E3M1 000003 7B07 


Enterococcus faecalis 


710 


E3M1O0OOO37BO8 


Enterococcus faecalis 


711 


E3M1 000003 7B1 1 


Enterococcus faecalis 


712 


E3M1 0000037C01 


Enterococcus faecalis 


713 


E3M10000037C02 


Enterococcus faecalis 

XmJf lit*? WWwwwf40 /UwvU»li9 


714 


E3M1 0000037C04 


Enterococcus faecalis 


715 


E3M1 0000037C05 


Enterococcus faecalis 


716 


E3M 1 0000037C07 

XJ JlTX 1 UvWVJ / \sv I 


Enterococcus faecalis 


717 


E3M10000037C1 1 


Enterococcus faecalis 


718 


E3M10000037C12 


Enterococcus faecalis 


719 


E3M 1 0000037D02 

X-*~f AVX 1 UvUV/uJ / XJ\J 4U 


Enterococcus faecalis 


720 


E3M1 0000037D03 


Enterococcus faecalis 


791 

f X, X 


F3M 1 0000037D04 


Enferocnccus faecalis 


772 


F3M1 0fiOO037DOS 

JUr J1V1 X\J\J\J\JyJ Q 1 XJ\JJ 


Enterocaccuv faecalis 


723 


E3M10000037D06 


Enterococcus faecalis 


724 


E3M10000037D09 


Enterococcus faecalis 


725 


E3M1 000003 7D1 1 


Enterococcus faecalis 


726 


E3M10000037E01 


Enterococcus faecalis 


727 


E3M10000037E02 


Enterococcus faecalis 


728 


E3M 1 0000037E03 


Enterococcus faecalis 


729 


E3M1 000003 7E05 


Enterococcus faecalis 


730 


E3M10000037E07 ! 


Enterococcus faecal is 


731 


E3M10000037E08 


Enterococcus faecalis 


732 


E3M10000037E10 


Enterococcus faecal is 


733 


E3M10000037E12 

X W w W W«V /'X-/ * -4W 


Enterococcus faecalis 


734 


E3M10000037F01 


Enterococcus faecalis 


735 


E3M10000037F02 

Jus/lVl A w WwV/w # X V4* 


Enterococcus faecalis 


736 


E3M10000037F06 


Enterococcus faecalis 


737 


E3M10000037F07 


Enterococcus faecalis 


738 


E3M10000037F12 


Enterococcus faecalis 


739 


E3M10000037G01 


Enterococcus faecalis 


740 


E3M10000037G02 


Enterococcus faecalis 


741 


E3M10000037G03 


Enterococcus faecalis 
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742 


E3M10000037G05 


Enterococcus faecalis 


743 


E3M10000037G06 


Enterococcits faecalis 


744 


E3M10000037G07 


Enterococcus faecalis 


745 


E3M10000037G08 


Enterococcus faecalis 


746 


E3M10000037G10 


Enterococcus faecalis 


747 


E3M10000037G11 


Enterococcus faecalis 


748 


E3M10000037H02 


Enterococcus faecalis 


749 


E3M10000037H05 


Enterococcus faecalis 


750 


E3M10000037H07 


Enterococcus faecalis 


751 


E3M10000037H10 


Enterococcus faecalis 


752 


E3M10000037H11 


Enterococcus faecalis 


753 


E3M10000038A02 


Enterococcus faecalis 


754 


E3M10000038A03 . 


Enterococcus faecalis 


755 


E3M10000038A05 


Enterococcus faecalis 


756 


E3M10000038A06 


Enterococcus faecalis 


757 


E3M10000038A07 


Enterococcits faecalis 


758 


E3M10000038A09 


Enterococcus faecalis 


759 


E3M1OO00038A10 


Enterococcus faecalis 


760 


E3M10000038A11 


Enterococcus faecalis 


761 


E3M10000038B02 


Enterococcus faecalis 


762 


E3M10000038B03 


Enterococcus faecalis 


763 


E3M10000038B04 


Enterococcus faecalis 


764 


E3M10000038B05 


Enterococcus faecalis 


765 


E3M10000038B07 


Enterococcus faecalis 


766 


E3M10000038B08 


Enterococcus faecalis 


767 


E3M10000038B09 


Enterococcus faecalis 


768 


E3M10000038B11 


Enterococcus faecalis 


769 


E3M10000038C02 


Enterococcus faecalis 


770 


E3M1OO00038CO3 


Enterococcus faecalis 


771 


E3M10000038C05 


Enterococcus faecalis 


772 


E3M10000038C07 


Enterococcus faecalis 


773 


E3M10000038C10 


Enterococcus faecalis 


774 


E3M10000038C12 


Enterococcus faecalis 


775 


E3M10000038D01 


Enterococcus faecalis 


776 


E3M10000038D02 


Enterococcus faecalis 


777 


E3M10000038D04 


Enterococcus faecalis 


778 


E3M10000038D08 


Enterococcus faecalis * 


779 


E3M10000038D10 


Enterococcus faecalis 


780 


E3M10000038DH 


Enterococcus faecalis 


781 


E3M10000038D12 


Enterococcus faecalis 


782 


E3M10000038E02 


Enterococcus faecalis 


783 


E3M10000038E03 


Enterococcus faecalis 


784 


E3M10000038E04 


Enterococcus faecalis 


785 


E3M10000038E05 


Enterococcus faecalis 


786 


E3M10000038E07 


Enterococcus faecalis 


787 


E3M10000038E08 


Enterococcus faecalis 


788 


E3M10000038EH 


Enterococcus faecalis 


789 


E3M10000038F02 


Enterococcus faecalis 


790 


E3M10000038F04 


Enterococcus faecalis 
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791 


E3M10000038F05 


Enterococcits faecalis 


792 


E3M10000038F06 


Enterococcus faecalis 


793 


E3M10000038F07 


Enterococcus faecalis 


794 


E3M10000038F09 


Enterococcus faecalis 


795 


E3M10000038F10 


Enterococcus faecalis 


796 


E3M10000038F11 


Enterococcus faecalis 


797 


E3M10000038G02 


Enterococcus faecalis 


798 


E3M10000038G03 


Enterococcus faecalis 


799 


E3M10000038G06 


Enterococcus faecalis 


800 


E3M10000038G07 


Enterococcus faecalis 


801 


E3M10000038G11 


Enterococcus faecalis 


802 


E3M10000038H02 


Enterococcus faecalis 


803 


E3M10000038H05 


Enterococcus faecalis 


804 


E3M1O000038H06 


Enterococcus faecalis 


805 


E3M10000038H07 


Enterococcus faecalis 


806 


E3M10000038H08 


Enterococcus faecalis 


807 


E3M10000038H09 


Enterococcus faecalis 


808 


E3M10000038H10 


Enterococcus faecalis 


809 


E3M10000039A02 


Enterococcus faecalis 


810 


E3M10000039A06 


Enterococcus faecalis 


811 


E3M10000039A07 


Enterococcus faecalis 


812 


E3M10000039A08 


Enterococcus faecalis 


813 


E3M10000039A10 


Enterococcus faecalis 


814 


E3M10000039A11 


Enterococcus faecalis 


815 


E3M10000039B01 


Enterococcus faecalis 


816 


E3M10000039B03 


Enterococcus faecalis 


817 


E3M10000039B04 


Enterococcus faecalis 


818 


E3M10000039B06 


Enterococcus faecalis 


819 


E3M10000039B07 


Enterococcus faecalis 


820 


E3M10000039B08 


Enterococcus faecalis 


821 


E3M10000039B09 


Enterococcus faecalis 


822 


E3M10000039B11 


Enterococcus faecalis 


823 


E3M10000039C02 


Enterococcus faecalis 


824 


E3M10000039C04 


Enterococcus faecalis 


825 


E3M10000039C05 


Enterococcus faecalis 


826 


E3M10000039C06 


Enterococcus faecalis 


827 


E3M10000039C07 


Enterococcus faecalis • 


828 


E3M10000039C08 


Enterococcus faecalis 


829 


E3M10000039C09 


Enterococcus faecalis 


830 


E3M10000039C10 


EfUerococcus faecalis 


831 


E3M10000039D02 


Enterococcus faecalis 


832 


E3M10000039D03 


Enterococcus faecalis 


833 


E3M10000039D04 


Enterococcus faecalis 


834 


E3M10000039D06 


Enterococcus faecalis 


835 


E3M10000039E01 


Enterococcus faecalis 


836 


E3M10000039E02 


Enterococcus faecalis 


837 


E3M10000039E03 


Enterococcus faecalis 


838 


E3M10000039E05 


Enterococcus faecalis 


839 


E3M10000039E07 


Enterococcus faecalis 
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840 


E3M10000O39EO8 


Enterococcus faecalis 


841 


E3M10000039F01 


Enterococcus faecalis 


842 


E3M10000039F02 


Enterococcus faecalis 


843 


E3M10000039F03 


Enterococcus faecalis 


844 


E3M10000039F06 


Enterococcus faecalis 


845 


E3M10000039F07 


Enterococcus faecalis 


846 


E3M10000039F08 


Enterococcus faecalis 


847 


E3M10000039G01 


Enterococcus faecalis 


848 


E3M10000039G02 


Enterococcus faecalis 


849 


E3M10000039G05 


Enterococcus faecalis 


850 


E3M10000039G07 


Enterococcus faecalis 


851 


E3M10000039G09 


Enterococcus faecalis 


852 


E3M10000039G10 


Enterococcus faecalis 


853 


E3M10000039H02 


Enterococcus faecalis 


854 


E3M10000039H07 


Enterococcus faecalis 


855 


E3M10000039H08 


Enterococcus faecalis 


856 


E3M10000039H10 


Enterococcus faecalis 


857 


E3M10000039H11 


Enterococcus faecalis 


858 


E3M10000040A03 


Enterococcus faecalis 


859 


E3M10000040A05 


Enterococcus faecalis 


860 


E3M10000040A07 


Enterococcus faecalis 


861 


E3M10000040A09 


Enterococcus faecalis 


862 


E3M10000040A10 


Enterococcus faecalis 


863 


E3M10000040A11 


Enterococcus faecalis 


864 


E3M10000040B01 


Enterococcus faecalis 


865 


E3M10000040B02 


Enterococcus faecalis 


866 


E3M10000040B05 


Enterococcus faecalis 


867 


E3M10000040B06 


Enterococcus faecalis 


868 


E3M10000040B08 


Enterococcus faecalis 


869 


E3M10000040B09 


Enterococcus faecalis 


870 


E3M10000040B10 


Enterococcus faecalis 


871 


E3M10000040B11 


Enterococcus faecalis 


872 


E3M10000040B12 


Enterococcus faecalis 


873 


E3M10000040C02 


Enterococcus faecalis 


874 


E3M10000040C05 


Enterococcus faecalis 


875 


E3M10000040C06 


Enterococcus faecalis 


876 


E3M10000040C07 


Enterococcus faecalis 


877 


E3M10000040C08 


Enterococcus faecalis 


878 


E3M10000040C09 


Enterococcus faecalis 


879 


E3M10000040C10 


Enterococcus faecalis 


880 


E3M10000040C11 


Enterococcus faecalis 


881 


E3M10000040C12 


Enterococcus faecalis 


882 


E3M10000040D03 


Enterococcus faecalis 


883 


E3M10000040D04 


Enterococcus faecalis 


884 


E3M1000OO4ODO8 


Enterococcus faecalis 


885 


E3M10000O4ODI2 


Enterococcus faecalis 


886 


E3M10000040E02 


Enterococcus faecalis 


887 


E3M10000040E10 


Enterococcus faecalis 


888 


E3M10000040EH 


Enterococcus faecalis 
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889 


E3M10000040E12 


Enterococcus faecalis 


890 


E3M10000040F01 


Enterococcus faecalis 


891 


E3M10000040F03 


Enterococcus faecalis 


892 


E3M10000040F08 


Enterococcus faecalis 


893 


E3M10000040F09 


Enterococcus faecalis 


894 


E3M10000040F10 


Enterococcus faecalis 


895 


E3M10000040G01 


Enterococcus faecalis 


896 


E3M10000040G02 


Enterococcus faecalis 


897 


E3M10000040G04 


Enterococcus faecalis 


898 


E3M10000040G05 


Enterococcus faecalis 


899 


E3M10000040G07 


Enterococcus faecalis 


900 


E3M10000040G08 


Enterococcus faecalis 


901 


E3M10000040G09 


Enterococcus faecalis 


902 


E3M10000040G11 


Enterococcus faecalis 


903 


E3M10000040H02 


Enterococcus faecal is 


904 


E3M10000040H03 


Enterococcus faecalis 


905 


E3M1 0000040H04 


Enterococcus faecalis 


906 


E3M10000040H05 


Enterococcus faecal is 


907 


E3M10000040H09 


Enterococcus faecalis 


908 


E3M10000041A03 


Enterococcus faecal is 


909 


E3M10000041A05 


Enterococcus faecal is 


910 

7 1V 


E3M10000041A08 

' XT X X V V W \# ■ X a XX/ W 


Enterococcus faecalis 


911 


E3M10000041A09 


Enterococcus faecal is 


912 


E3M1 0000041 A10 


Enterococcus faecal is 


913 


E3M1 0000041 All 


Enterococcus faecalis 


914 


E3M10000041B02 


Enterococcus faecalis 


915 


E3M 1 000004 1B03 

XmJ*J XT X X V w w~ 


Enterococcus faecalis 


916 


E3M1 0000041 B05 


Enterococcus faecalis 


917 


E3 Ml 000004 1B06 

x-j*j \y x x x xj\j\j 


Enterococcus faecalis 


918 


E3M10000041B08 

X^—> XT ft, X V V W V * X w w 


Enterococcus faecalis 


919 


E3M10000041B09 


Enterococcus faecalis 


920 


E3M10000041B10 


Enterococcus faecalis 


921 


E3M10000041B11 


Enterococcus faecalis 


922 


E3M10000041B12 


Enterococcus faecalis 


923 


E3M10000041C01 

J—t-mJ XT X X W w\/ v ■ X W X 


Enterococcus faecalis 


924 


E3M10000041C07 

J^-l-s 1»I 1 WWW ■ A ^✓W f 


Enterococc us faecalis 


925 


E3M10000041C08 


Enterococcus faecalis 


926 


E3M10000041C09 


Enterococcus faecalis 


927 


E3M10000041C10 


Enterococcus faecalis 


928 


E3M10000041C11 


Enterococcus faecalis 


929 


E3M10000041C12 


Enterococcus faecalis 


930 


E3M10000041D02 

.i j*JXTX\ x W w w v w r ax-' v« 


Enterococcus faecalis 


931 


E3M10000041D03 


Enterococcus faecalis 


932 


E3M10000041D04 


Enterococcus faecalis 


933 


E3M10000041D05 


Enterococcus faecalis 


934 


E3M1 0000041 D06 


Enterococcus faecalis 


935 


E3M10000041D08 1 


Enterococcus faecalis 


936 


E3M10000041D09 


Enterococcus faecalis 


937 


E3M10000041D10 j 


Enterococcus faecalis 
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938 


E3M 1000004 1 Dll 


Enterococcus faecalis 


939 


E3M10000041D12 


Enterococcus faecalis 


l\Af\ 

940 


E3M 1 000004 1 E02 


Enterococcus faecalis 


941 


E3M 1 0000 04 1 E03 


Enterococcus jaecalis 


942 


E3M 1 000004 1 E05 


Enterococcus faecalis 


943 


E3M1 000004 1E07 


Enterococcus faecalis 


944 


E3M10000041E10 


Enterococcus faecalis 


945 


E3M10000041E11 


Enterococcus faecalis 


946 


E3M10000041F03 


Enterococcus faecalis 


947 


E3M1 000004 1F05 


Enterococcus faecalis 


948 


■v** a- * A 1 A A A A f\ A 1 t*a y 

E3M1 000004 1F06 


Enterococcus faecalis 


949 


E3M10000041F07 


Enterococcus faecalis 


950 


E3M 1000004 1F0 8 


Enterococcus faecalis 


951 


E3M10000041F09 


Enterococcus faecalis 


952 


E3M10000041F10 


Enterococcus faecalis 


953 


■n ^i f 1 A AAA A .4 -i t» -1 1 

E3M10000041F11 


Enterococcus faecalis 


954 


E3M10000041G02 


Enterococcus faecalis 


955 


I A Ik ^ * A AAA A ^1 -i /1A^ 

E3M1 000004 1G03 


Enterococcus faecalis 


956 


"T^A t #1 j-k AAA A 4 1 A A 

E3M1 000004 1G04 


Enterococcus faecalis 


957 


"IT"* A m\ M % AAAAA j4 1 4f^f\4* 

E3M10000041G06 


Enterococcus faecalis 


958 


E3M1 000004 1G07 


Enterococcus faecalis 


959 


E3M10000041G08 


Enterococcus faecalis 


960 


E3M10000041G09 


Enterococcus faecalis 


961 


E3M10000041G10 


Enterococcus faecalis 


962 


E3M10000041G12 


Enterococcus faecalis 


963 


-m jr t AAAAA A "* T TA <4 

E3M1 000004 1H04 


Enterococcus faecalis 


964 


E3M10000041H05 


Enterococcus faecalis 


965 


E3M1 000004 1H06 


Enterococcus faecalis 


966 


TlA"*. .* 1 AAAAA >• 1 TTA^» 

E3M10000041H07 


Enterococcus faecalis 


967 


n/« ■% jr 4 AAAAA J «TYAA 

E3M10000041H08 


Enterococcus faecalis 


968 


T""l A % X « AAA A A A -f T YA A 

E3M1 000004 1H09 


Enterococcus faecalis 


969 


E3MI0000041H10 


Enterococcus faecalis 


970 


E3M 1 000004 lH ll 


Enterococcus faecalis 


971 


E3M 1 0000042A03 


Enterococcus faecalis 


972 


E3M 1 0000042A08 


Enterococcus faecalis 


973 


E3M10000042A10 


Enterococcus faecalis 


974 


E3M 10000042B01 


Enterococcus faecalis 


975 


E3M 1 000UU42B02 


Enterococcus faecalis 


976 


t-"7H jr i AAAAA /I O flA/t 

E3M 1 0000042B04 


Enterococcus faecalis 


977 


TJOTVyf 1 AAAAA/10"D AO 


Enterococcus faecalis 


978 


tti •» /f i A AAA A /l O T> f\ f\ 

E3M 1 0000042B09 


Enterococcus faecalis 


979 


E3M10000042B10 t 


Enterococcus faecalis 


980 


T"» 11 AAAA A /I O T> 1 1 

E3M 10000042B1 1 


Enterococcus faecalis 


no 1 




Enterococcus faecalis 


982 


E3M10000042C03 


Enterococcus faecalis 


983 


E3M10000042C04 


Enterococcus faecalis 


984 


E3M10000042C10 


Enterococcus faecalis 


985 


E3M10000042D01 


Enterococcus faecalis 


986 


E3M10000042D02 


Enterococcus faecalis 
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987 


E3M10000042D03 


Enterococcus faecalis 


988 


E3M10000042D06 


Enterococcus faecalis 


989 


E3M10000042D09 


Enterococcus faecalis 


990 


E3M10000042D11 


Enterococcus faecalis 


991 


E3M10000042D12 


Enterococcus faecalis 


992 


E3M10000042E05 


Enterococcus faecalis 


993 


E3M10000042E12 


Enterococcus faecalis 


994 


E3M10000042F11 


Enterococcus faecalis 


995 


E3M10000042G01 


Enterococcus faecalis 


996 


E3M10000042G05 


Enterococcus faecalis 


997 


E3M10000042G07 


Enterococcus faecalis 


998 


E3M10000042G08 


Enterococcus faecalis 


999 


E3M10000042G11 


Enterococcus faecalis 


1000 


E3M10000042G12 


Enterococcus faecalis 


1001 


E3M10000042H06 


Enterococcus faecalis 


1002 


E3M10000042H08 


Enterococcus faecalis 


1003 


E3M10000042H11 


Enterococcus faecalis 


1004 


E3M1 0000043 A02 


Enterococcus faecalis 


1005 


E3M10000043A03 


Enterococcus faecalis 


1006 


E3M1 0000043 A05 


Enterococcus faecalis 


1007 


E3M10000043A08 


Enterococcus faecalis 


1008 


E3M1 0000043 A09 


Enterococcus faecalis 


1009 


E3M10000043A10 


Enterococcus faecalis 


1010 


E3M10000043A11 


Enterococcus faecalis 


1011 


E3M10000043B01 


Enterococcus faecalis 


1012 


E3M10000043B02 


Enterococcus faecalis 


1013 


E3M10000043B03 


Enterococcus faecalis 


1014 


E3M10000043B06 


Enterococcus faecalis 


1015 


E3M10000043B08 


Enterococcus faecalis 


1016 


E3M10000043B09 


Enterococcus faecalis 


1017 


E3M10000043B10 


Enterococcus faecalis ! 


1018 


E3M10000043B11 


Enterococcus faecalis 


1019 


E3M10000043B12 


Enterococcus faecalis 


1020 


E3M10000043C01 


Enterococcus faecalis \ 


1021 


E3M10000043C08 


Enterococcus faecalis 


1022 


E3M10000043C09 


Enterococcus faecalis 


1023 


E3M10000043D01 


Enterococcus faecalis 


1024 


E3M10000043D02 


Enterococcus faecalis 


1025 


E3M10000043D09 


Enterococcus faecalis 


1026 


E3M10000043DIO 


Enterococcus faecalis 


1027 


E3M10000043D12 


Enterococcus faecalis 


1028 


E3M10000043E03 


Enterococcus faecalis 


1029 


E3M10000O43E07 


Enterococcus faecalis 


1030 


E3M10000043E08 


Enterococcus faecalis 


1031 


E3M10000043E10 


Enterococcus faecalis 


1032 


E3M10000043E11 


Enterococcus faecalis 


1033 


E3M10000043F03 


Enterococcus faecalis 


1034 


E3M10000043F04 


Enterococcus faecalis 


1035 


E3M10000043F06 


Enterococcus faecalis 
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1036 


E3M10000043F08 


Enterococcus faecalis 


1037 


E3M1 0000043F10 


Enterococcus faecalis 


1038 


E3M10000043F12 


Enterococcus faecalis 


1039 


E3M10000043G03 


Enterococcus faecalis 


1040 


0\ jTf AAAAAiC9PA/l 

E3M1 0000043G04 


Enterococcus faecalis 


1041 


E3M1 0000043 G05 


Enterococcus faecalis 


1042 


E3M 1 0000043G07 


Enterococcus faecalis 


1043 


in^i * 1 AAAAAjIOOAO 

E3M10000043G08 


Enterococcus faecalis 


1044 


T">x m i f\r\r\f\i\ a o /~» i a 

E3M10000043G10 


Enterococcus faecalis 


1045 


Y~>>\ i AT 1 J\ /\ f\ A *S 1 1 

E3M10000043G11 


Enterococcus faecalis 


1046 


E3M10000043G12 


Enterococcus faecalis 


1047 


E3M10000043H02 


Enterococcus faecalis 


1048 


E3M 1 0000043H05 


Enterococcus faecalis 


1049 


E3M10000043H08 


Enterococcus faecalis 


1050 


E3M10000043H09 


Enterococcus faecalis 


1051 


E3M10000043H11 


Enterococcus faecalis 


1052 


E3M10000044C02 


Enterococcus faecalis 


1053 


E3M10000044E01 


Enterococcus faecalis 


1054 


K1M10000002F02 


Klebsiella pneumoniae 


1055 


K1M10000003C01 


Klebsiella pneumoniae 


1056 


K1M10000004F06 


Klebsiella pneumoniae 


1057 


K1M10000007F01 


Klebsiella pneumoniae 


1058 


K1M10000008C02 


Klebsiella pneumoniae 


1059 


TV* 1 "% ATI A A AAAAA ^1 -ff SI 

K1M10000008C10 


Klebsiella pneumoniae 


1060 


r/ 1 > # 1 AAAAAAA 4 /\ 

K1M10000008G10 


Klebsiella pneumoniae 


1061 


K1M10000009D04 


Klebsiella pneumoniae 


1062 


K1M10000013E04 


Klebsiella pneumoniae 


1063 


Y ■» -* Y 1 AAAAA 1 OT^*/\y 

Kl Ml 00000 13E06 


Klebsiella pneumoniae 


1064 


Y /< AAAAA1 /\f-^ /% y" 

K1M10000019D06 


Klebsiella pneumoniae 


1065 


K1M10000020B02 


Klebsiella pneumoniae 


1066 


K1M10000021H06 


Klebsiella pneumoniae 


1067 


K1M10000022C10 


Klebsiella pneumoniae ^ 


1068 


K l Ml 0000023E09 


Klebsiella pneumoniae 


1069 


K1M1000OO23E1O 


Klebsiella pneumoniae 


1070 


V lift AAAAAO AOAT 

Kl Ml 000003 0C07 


Klebsiella pneumoniae 


1071 


■ry < \ ri AAAAA*)ACAT 

Kl Ml 000003 0E07 


Klebsiella pneumoniae 


1072 


V t H if 1 AAArtAl ini 1 

KIM1000003 1B1 1 


Klebsiella pneumoniae i 


1073 


V 1 H / 1 AAAAA^ 1 

K1M1 0000032E1 1 


Klebsiella pneumoniae 


1074 


V 1 X vT 1 A A AAA'S 0 DA') 

K1M1 00UO0J JB02 


Klebsiella pneumoniae 


1075 


Ty i X jM AAAAAT5T7A1 

K1M1 000005 JbOl 


Klebsiella pneumoniae 


1076 


V 1 X /M AAAAAO /TrAO 

K1M1 000003 oGOs 


Klebsiella pneumoniae 


1077 


V1X/T1 AAAAAO TT\ 1 A 

K1M100000J7D1U 


Klebsiella pneumoniae 


1078 


•wr i x x 1 AAAAA1 OTTAA 

K1M1 000003 8H09 


Klebsiella pneumoniae 




v i \>i i nnAAnioxjAQ 
Jv 1 Ml UUUUU j yri\)S 


Klebsiella pneumoniae 


1080 


K1M10000043C01 


Klebsiella pneumoniae 


1081 


K1M10000043D05 


Klebsiella pneumoniae 


1082 


K1M10000043H10 


Klebsiella pneumoniae 


1083 


K1M10000044D05 


Klebsiella pneumoniae 


1084 


K1M10000044D08 


Klebsiella pneumoniae 
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1085 


K1M10000044E05 


Klebsiella pneumoniae 


1086 


K1M10000044G05 

i\ A IT A A VWW » #W n/ 


Klebsiella pneumoniae 


1087 


K1M10000045A07 


Klebsiella pneumoniae 


1088 


K1M10000045D10 


Klebsiella pneumoniae 


1089 


K1M10000O03D03 


Klebsiella pneumoniae 


1090 


K1M10000010C02 


Klebsiella pneumoniae 


1091 


K1M10000021H10 

A*. X ATA A WW \J£m 11AJL V 


Klebsiella pneumoniae 


1092 


P1M10000008C06 

A A AT A A W W W\J^^V V 


Pseudomonas aeruginosa 


1093 


P1M10000008G04 


Pseudomonas aeruginosa 


1094 


P1M10000010C03 

A A ATA A W Wv A 


Pseudomonas aeruginosa 


1095 


P1M1 00000 14H10 


Pseudomonas aeruginosa 


1096 


P1M10000015C06 


Pseudomonas aeruginosa 


1097 


P1M10000015C09 

A A ATA A VW W A ✓ 


Pseudomonas aeruginosa 


1098 


P1M10000016C04 


Pseudomonas aeruginosa 


1099 


P1M10000018B01 


Pseudomonas aeruginosa 


1100 


PI Ml 000001 SCO 1 


Pseudomonas aeruginosa 


1101 


P1M10000018E01 


Pseudomonas aeruginosa 


1102 


P1M10000018G01 

A A 1*1 A \J WW A UV w A 


Pseudomonas aeruginosa 


1103 


P1M10000019F01 

A AATAAvWWA^A \# A 


Pseudomonas aeruginosa 


1104 


PI Ml 0000021 G03 

A A ATA A W WV^» A W*^ 


Pseudomonas aeruginosa 


1105 


P1M10000021G05 

A A ATA A w W WA# A \#fc/ 


Pseudomonas aeruginosa 


1106 


P1M10000022D09 


Pseudomonas aeruginosa 


1107 


P 1 M 1 0000024D06 


Pseudomonas aeruginosa 


1108 


PI Ml 0000024E06 


Pseudomonas aeruginosa 


1109 


P1M1 0000024H03 

A A ATA 1 W WvAv Tl Jlw»/ 


Pseudomonas aeruginosa 


1110 


P1M1 0000025A06 


Pseudomonas aeruginosa 


1111 


P1M10000025G07 

A A ATA A \f\J\/ WXrf^/X^I \/ / 


Pseudomonas aeruginosa 


1112 


PI Ml 0000025H07 

A J ATA A W VvVA«*/l A v / 


Pseudomonas aeruginosa 


11 13 


P 1 Ml 0000026E06 

A A ATA X W W v^vmvV 


Pseudomonas aeruginosa 


1114 

J 1 x*t 


P1M10000026F04 


Pseudomonas aeruginosa 


1115 


P1M10000026G09 


Pseudomonas neru&inasa 


1116 


P1M10000026H02 

X J i.VX 1 UVUvUifcUl AV7X. 


Pseudomonas aeruginosa 


1117 


P1M10000026H05 


Pseudomonas aeruginosa 


1118 


P1M10000027A06 

A -* ATA A WWW^tf # * A W 


Pseudomonas aeruginosa 


1119 


P1M10000027B02 

A A ATA A Ww 9 A-* VJA* 


Pseudomonas aeruginosa 


1120 


P1M10000027G05 


Pseudomonas aeruginosa 


1121 


P1M10000028A08 1 


Pseudomonas aeruginosa 


1122 


P1M10000028B01 


Pseudomonas aeruginosa 


1123 


P1M10000028E02 


Pseudomonas aeruginosa 


1124 


P1M10000029A09 


Pseudomonas aeruginosa 


1125 


P1M10000029G03 


Pseudomonas aeruginosa 


1126 


P1M10000029H05 


Pseudomonas aeruginosa 


1127 


P1M10000032F04 


Pseudomonas aeruginosa 


1128 


P1M10000033A02 


Pseudomonas aeruginosa 


1129 


P1M10000033B08 


Pseudomonas aeruginosa 


1130 


P1M10000033E03 


Pseudomonas aeruginosa 


1131 


P1M10000033F01 


Pseudomonas aeruginosa 


1132 


P1M10000033G08 


Pseudomonas aeruginosa 


1133 


P1M10000035A06 


Pseudomonas aeruginosa 
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1134 


P1M10000037B12 


Pseudomonas aeruginosa 


1135 


P1M10000037G12 


Pseudomonas aeruginosa 


1136 


PI Ml 000003 8B08 


Pseudomonas aeruginosa 


1137 


P1M1OO00038C03 


Pseudomonas aeruginosa 


1138 


P1M10000038C06 


Pseudomonas aeruginosa 


1139 


P1M10000038F04 


Pseudomonas aeruginosa 


1140 


P1M10000038G02 


Pseudomonas aeruginosa 


1141 


P1M10000039G05 


Pseudomonas aeruginosa 


1142 


P1M10000039G12 


Pseudomonas aeruginosa 


1143 


P1M10000040C01 


Pseudomonas aeruginosa 


1144 


P1M10000040C04 


Pseudomonas aeruginosa 


1145 


P1M10000040D04 


Pseudomonas aeruginosa 


1146 


P1M10000040D05 


Pseudomonas aeruginosa 


1147 


P1M10000040E10 


Pseudomonas aeruginosa 


1148 


P1M10000040H03 


Pseudomonas aeruginosa 


1149 


P1M10000041A12 


Pseudomonas aeruginosa 


1150 


P1M10000041B02 


Pseudomonas aeruginosa 


1151 


P1M10000041E01 


Pseudomonas aeruginosa 


1152 


P1M10000041F01 


Pseudomonas aeruginosa 


1153 


P1M10000042B12 


Pseudomonas aeruginosa 


1154 


P1M10000042E08 


Pseudomonas aeruginosa 


1155 


P1M10000043A03 


Pseudomonas aeruginosa 


1156 


P1M10000043D06 


Pseudomonas aeruginosa 


1157 


P1M10000044F07 


Pseudomonas aeruginosa 


1158 


P1M10000046B03 


Pseudomonas aeruginosa 


1159 


P1M10000046C07 


Pseudomonas aeruginosa 


1160 


P1M10000046C08 


Pseudomonas aeruginosa 


1161 


P1M10000046C09 


Pseudomonas aeruginosa 


1162 


P1M10000046G11 


Pseudomonas aeruginosa 


1163 


P1M10000047B04 


Pseudomonas aeruginosa 


1164 


P1M10000047E11 


Pseudomonas aeruginosa 


1165 


P1M10000047F07 


Pseudomonas aeruginosa 


1166 


P1M10000047G10 


Pseudomonas aeruginosa 


1167 


P1M10000048A03 


Pseudomonas aeruginosa 


1168 


P1M10000049E08 


Pseudomonas aeruginosa 


1169 


P1M10000049G10 


Pseudomonas aeruginosa 


1170 


P1M10000050G11 


Pseudomonas aeruginosa 


1171 


P1M10000051D11 


Pseudomonas aeruginosa 


1172 


P1M10000051F01 


Pseudomonas aeruginosa 


1173 


P1M10000052C03 


Pseudomonas aeruginosa 


1174 


P1M10000052C12 


Pseudomonas aeruginosa 


1175 


P1M10000052E04 


Pseudomonas aeruginosa 


1176 


P1M10000053B12 


Pseudomonas aeruginosa 


1177 


X\ t TV K\ (\(\(\C\f\ CI f^f\*\ 

P 1 M 1 0000053C02 


Pseudomonas aeruginosa 


! 1178 


P1M10000053E07 


Pseudomonas aeruginosa 


1179 


P1M10000053F08 


Pseudomonas aeruginosa 


1180 


P1M10000055A11 


Pseudomonas aeruginosa 


1181 


P1M10000055C08 


Pseudomonas aeruginosa j 


1182 


P1M10000055E05 


Pseudomonas aeruginosa 
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1183 


P1M10000056C07 


Pseudomonas aeruginosa 


1184 


P1M10000056F05 


Pseudomonas aeruginosa 


1185 


P1M10000056F06 


Pseudomonas aeruginosa 


1186 


P1M10000056G01 


Pseudomonas aeruginosa 


1187 


P1M1O0O0O58BO7 


Pseudomonas aeruginosa 


1188 


P1M10000059B04 


Pseudomonas aeruginosa 


1189 


P1M10000059B10 


Pseudomonas aeruginosa 


1190 


P1M10000059B11 


Pseudomonas aeruginosa 


1191 


P1M10000059D11 


Pseudomonas aeruginosa 


1192 


P1M10000059H08 


Pseudomonas aeruginosa 


1193 


P1M10000059H09 


Pseudomonas aeruginosa 


1194 


P1M10000060E03 


Pseudomonas aeruginosa 


1195 


P1M10000060H02 


Pseudomonas aeruginosa 


1196 


P1M10000060H04 


Pseudomonas aeruginosa 


1197 


P1M10000061B04 


Pseudomonas aeruginosa 


1198 


P1M10000061E04 


Pseudomonas aeruginosa 


1199 


P1M10000061F04 


Pseudomonas aeruginosa 


1200 


P1M10000062A12 


Pseudomonas aeruginosa 


1201 


P1M10000062C03 


Pseudomonas aeruginosa 


1202 


P1M10000062C04 


Pseudomonas aeruginosa 


1203 


P1M10000062C07 


Pseudomonas aeruginosa 


1204 


P1M10000062C12 


Pseudomonas aeruginosa 


1205 


P1M10000062D07 


Pseudomonas aeruginosa 


1206 


P1M10000062D08 


Pseudomonas aeruginosa 


1207 


P1M10000062E08 


Pseudomonas aeruginosa 


1208 


P1M10000062F06 


Pseudomonas aeruginosa 


1209 


P1M10000062GU 


Pseudomonas aeruginosa 


1210 


P1M10000062H01 


Pseudomonas aeruginosa 


1211 


P1M10000062H04 


Pseudomonas aeruginosa 


1212 


P1M10000063F02 


Pseudomonas aeruginosa 


1213 


P1M10000063G02 


Pseudomonas aeruginosa 


1214 


P1M10000063H02 


Pseudomonas aeruginosa 


1215 


P1M10000064A10 


Pseudomonas aeruginosa 


1216 


P1M10000064C02 


Pseudomonas aeruginosa 


1217 


P1M10000064C03 


Pseudomonas aeruginosa 


1218 


P1M10000064D03 


Pseudomonas aeruginosa 


1219 


P1M10000064E05 


Pseudomonas aeruginosa 


1220 


P1M10000064G12 


Pseudomonas aeruginosa 


1221 


P1M10000064H07 


Pseudomonas aeruginosa 


1222 


P1M10000065A04 


Pseudomonas aeruginosa 


1223 


P1M10000065B07 


Pseudomonas aeruginosa 


1224 


P1M10000065C03 


Pseudomonas aeruginosa 


1225 


P1M10000065C05 


Pseudomonas aeruginosa 


1226 


P1M10000065D06 


Pseudomonas aeruginosa 


1227 


P1M10000065F01 


Pseudomonas aeruginosa 


1228 


P1M100OO065GO6 


Pseudomonas aeruginosa 


1229 


P1M10000065H07 


Pseudomonas aeruginosa 


1230 


P1M10000066A10 


Pseudomonas aeruginosa 


1231 


P1M10000066A11 


Pseudomonas aeruginosa 
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1232 


P1M10000066F04 


Pseudomonas aeruginosa 


1233 


PI Ml 0000067 A05 


Pseudomonas aeruginosa 


1234 


P1M10000067A06 


Pseudomonas aeruginosa 


1235 


PI M 1 0000067 A08 


Pseudomonas aeruginosa 


1236 


P1M10000067C04 


Pseudomonas aeruginosa 


1237 


P1M10000067C06 


Pseudomonas aeruginosa 


1238 


P1M10000067D05 


Pseudomonas aeruginosa 


1239 


P1M10000067F05 


Pseudomonas aeruginosa 


1240 


P1M10000067G05 


Pseudomonas aeruginosa 


1241 


P1M10000068A09 


Pseudomonas aeruginosa 


1242 


P1M10000068D04 


Pseudomonas aeruginosa 


1243 


P1M10000068F04 


Pseudomonas aeruginosa 


1244 


P1M10000068F08 


Pseudomonas aeruginosa 


1245 


P1M10000068G01 


Pseudomonas aeruginosa 


1246 


P1M10000068H05 


Pseudomonas aeruginosa 


1247 


P1M100O0O69D09 


Pseudomonas aeruginosa 


1248 


P1M1O0OOO69G06 


Pseudomonas aeruginosa 


1249 


P1M10000069H02 


Pseudomonas aeruginosa 


1250 


P1M10000070A05 


Pseudomonas aeruginosa 


1251 


P1M10000070B10 


Pseudomonas aeruginosa 


1252 


PIM10000070C06 


Pseudomonas aeruginosa 


1253 


P1M10000070D08 


Pseudomonas aeruginosa 


1254 


P1M10000070E03 


Pseudomonas aeruginosa 


1255 


P1M10000070G06 


Pseudomonas aeruginosa 


1256 


P1M10000070G12 


Pseudomonas aeruginosa 


1257 


P1M10000070H06 


Pseudomonas aeruginosa 


1258 


P1M10000071A03 


Pseudomonas aeruginosa 


1259 


P1M10000071C01 


Pseudomonas aeruginosa 


1260 


P1M10000071E04 


Pseudomonas aeruginosa 


1261 


P1M1 000007 1F01 


Pseudomonas aeruginosa 


1262 


P1M10000073A06 


Pseudomonas aeruginosa 


1263 


P1M10000073B10 


Pseudomonas aeruginosa 


1264 


P1M10000073D04 


Pseudomonas aeruginosa 


1265 


P1M10000073D09 


Pseudomonas aeruginosa 


1266 


P1M10000073G03 


Pseudomonas aeruginosa 


1267 


P1M10000074B01 


Pseudomonas aeruginosa 


1268 


P1M10000074B04 


Pseudomonas aeruginosa 


1269 


P1M10000074E04 


Pseudomonas aeruginosa 


1270 


P1M10000074E09 


Pseudomonas aeruginosa \ 


1271 


P l M 1 0000074F 1 0 


Pseudomonas aeruginosa 


1272 


nil f 1 j* 1 r>> 

P1M10000074G12 


Pseudomonas aeruginosa 


1273 


nit il /\/\/\/\S\»f r A A ^ 

P1M10000075A04 


Pseudomonas aeruginosa 


1274 


P1M10000075B03 


Pseudomonas aeruginosa 


1275 


nil 4i AAA AATCPAO 


Pseudomonas aeruginosa 


1276 


P1M10000075G05 


Pseudomonas aeruginosa 


1277 


P1M10000076D05 


Pseudomonas aeruginosa 


1278 


P1M10000076D10 


Pseudomonas aeruginosa 


1279 j 


P1M10000077A08 


Pseudomonas aeruginosa 


\ 1280 


P1M10000077C08 


Pseudomonas aeruginosa 



-322- 



WO 01/70955 



TABLE I A 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


1281 


P1M10000077E04 


Pseudomonas aeruginosa 


1282 


P1M10000O77H05 


Pseudomonas aeruginosa 


1283 


P1M10000079A10 


Pseudomonas aeruginosa 


1284 


P1M10000079B10 


Pseudomonas aeruginosa 


1285 


P1M10000079C10 


Pseudomonas aeruginosa 


1286 


P1M10000079D01 


Pseudomonas aeruginosa 


1287 


P1M10000079D10 


Pseudomonas aeruginosa 


1288 


P1M10000079F06 


Pseudomonas aeruginosa 


1289 


P1M10000080B01 


Pseudomonas aeruginosa 


1290 


P1M10000080B06 


Pseudomonas aeruginosa 


1291 


P1M10000080C01 


Pseudomonas aeruginosa 


1292 


P1M10000080C06 


Pseudomonas aeruginosa 


1293 


P1M10000080E04 


Psextdomonas aeruginosa 


1294 


P1M10000081D12 


Pseudomonas aeruginosa 


1295 


P1M10000081G05 


Pseudomonas aeruginosa 


1296 


P1M10000081H05 


Pseudomonas aeruginosa 


1297 


P1M10000082A05 


Pseudomonas aeruginosa 


1298 


P1M10000082B04 


Pseudomonas aeruginosa 


1299 


P1MI0000082C05 


Pseudomonas aeruginosa 


1300 


P1M10000082D05 


Pseudomonas aeruginosa 


1301 


P1M10000082E05 


Pseudomonas aeruginosa 


1302 


P1M10000083A11 


Pseudomonas aeruginosa 


1303 


P1M10000083B01 


Pseudomonas aeruginosa 


1304 


P1M10000083B12 


Pseudomonas aeruginosa 


1305 


P1M10000083C11 


Pseudomonas aeruginosa 


1306 


P1M10000083C12 


Pseudomonas aeruginosa 


1307 


P1M10000084A04 


Pseudomonas aeruginosa 


1308 


P1M10000084D03 


Pseudomonas aeruginosa 


1309 


P1M10000084E04 


Pseudomonas aeruginosa 


1310 


P1M10000084E11 

A A A.tJL A W V W A A 


Pseudomonas aeruginosa 


1311 


P1M10000084F08 


Pseudomonas aeruginosa 


1312 


P1M10000085D06 


Pseudomonas aeruginosa 


1313 


P1M10000086A02 


Pseudomonas aeruginosa 


1314 


P1M10000086B01 


Pseudomonas aeruginosa 


1315 


P1M10000086D02 


Pseudomonas aeruginosa 


1316 


P1M10000086E05 


Pseudomonas aeruginosa 


1317 


P1M10000087A11 


Pseudomonas aeruginosa 


1318 


P1M10000087C09 


Pseudomonas aeruginosa 


1319 


P1M10000087E04 


Pseudomonas aeruginosa 


1320 


P1M10000087F04 


Pseudomonas aeruginosa 


1321 


P1M10000087F09 


Pseudomonas aeruginosa 


1322 


P1M1OO00088AO7 


Pseudomonas aeruginosa 


1323 


P1M1OOO0088D06 


Pseudomonas aeruginosa 


1324 


P1M10000089C08 


Pseudomonas aeruginosa 


1325 


P1M10000089D11 


Pseudomonas aeruginosa 


1326 


P1M10000089G08 


Pseudomonas aeruginosa 


1327 


P1M10000090B11 


Pseudomonas aeruginosa 


1328 


P1M10000090F06 


Pseudomonas aeruginosa 


1329 


P1M10000090F08 


Pseudomonas aeruginosa 
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1330 


P1M10000091D02 


Pseitdomortas aeruginosa 


1331 


P1M10000091E09 


Pseudomonas aeruginosa 


1332 


P1M10000091G10 


Pseudomonas aeruginosa 


1333 


P1M10000092B02 


Pseudomonas aeruginosa 


1334 


P1M10000092B10 


Pseudomonas aeruginosa 


1335 


P1M10000092D09 


Pseudomonas aeruginosa 


1336 


P1M10000092E02 


Pseudomonas aeruginosa 


1337 


P1M10000092F05 


Pseudomonas aeruginosa 


1338 


P1M10000093A03 


Pseudomonas aeruginosa 


1339 


P1M10000093B09 


Pseudomonas aeruginosa 


1340 


P1M10000093C08 


Pseudomonas aeruginosa 


1341 


P1M10000093E09 


Pseudomonas aeruginosa 


1342 


P1M10000093F03 


Pseudomonas aeruginosa 


1343 


P1M10000093H07 


Pseudomonas aeruginosa 


1344 


P1M10000094F04 


Pseudomonas aeruginosa 


1345 


P1M10000094H03 


Pseudomonas aeruginosa 


1346 


P1M10000095C01 


Pseudomonas aeruginosa 


1347 


P1M10000095C09 


Pseudomonas aeruginosa 


1348 


P1M10000095E04 


Pseudomonas aeruginosa 


1349 


P1M10000095G04 


Pseudomonas aeruginosa 


1350 


P1M10000096E04 


Pseudomonas aeruginosa 


1351 


P1M10000096E12 


Pseudomonas aeruginosa 


1352 


ID2 


Pseudomonas aeruginosa 


1353 


4.1 


Pseudomonas aeruginosa 


1354 


S1M10000001A05 


Staphylococcus aureus 


1355 


S1M1 0000001 A08 


Staphylococcus aureus 


1356 


S1M10000001A09 


Staphylococcus aureus 


1357 


S1M10000001A10 


Staphylococcus aureus 


1358 


S1M10000001C06 


Staphylococcus aureus 


1359 


S1M10000001D01 


Staphylococcus aureus 


1360 


S1M10000001D02 


Staphylococcus aureus 


1361 


S1M10000001D06 


Staphylococcus aureus 


1362 


S1M10000001D07 


Staphylococcus aureus 


1363 


S1M10000001E02 


Staphylococcus aureus 


1364 


S1M10000001E04 


Staphylococcus aureus 


1365 


S1M10000001E05 


Staphylococcus aureus 


1366 


S1M10000001E09 


Staphylococcus aureus 


1367 


S1M10000001E10 


Staphylococcus aureus 


1368 


S1M10000001E11 


Staphylococcus aureus 


1369 


S1M10000001F02 


Staphylococcus aureus 


1370 


S1M10000001F04 


Staphylococcus aureus 


1371 


S1M10000001F08 


Staphylococcus aureus 


1372 


S1M10000001F09 


Staphylococcus aureus 


1373 


S1M10000001F10 


Staphylococcus aureus 


1374 


S1M10000001F11 


Staphylococcus aureus 


1375 


S1M10000001G01 


Staphylococcus aureus 


1376 


S1M10000001G07 


Staphylococcus aureus 


1377 


S1M10000001G08 


Staphylococcus aureus 


1378 


S1M10000001G10 


Staphylococcus aureus 
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1379 


S1M10000002A02 


Staphylococcus aureus ; 


1380 


S1M10000002A09 


Staphylococcus aureus 


1381 


S1M10000002A10 


Staphylococcus aureus 


1382 


S1M10000002A12 


Staphylococcus aureus 


1383 


S1M10000002B01 


Staphylococcus aureus 


1384 


S1M10000002B03 


Staphylococcus aureus 


1385 


S1M10000002B04 


Staphylococcus aureus 


1386 


S1M10000002B05 


Staphylococcus aureus 


1387 


S1MI0000002B06 


Staphylococcus aureus 


1388 


S1M10000002B07 


Staphylococcus aureus 


1389 


S1M10000002B09 


Staphylococcus aureus 


1390 


S1M10000002B11 


Staphylococcus aureus 


1391 


S1M10000002C02 


Staphylococcus aureus 


1392 


S1M10000002C09 


Staphylococcus aureus 


1393 


S1M10000002C10 


Staphylococcus aureus 


1394 


S1M10000002C11 


Staphylococcus aureus 


1395 


S1M10000002C12 


Staphylococcus aureus j 


1396 


S1M10000002D01 


Staphylococcus aureus 


1397 


S1M10000002D02 


Staphylococcus aureus 


1398 


S1M10000002D03 


Staphylococcus aureus 


1399 


S1M10000002D05 


Staphylococcus aureus 


1400 


S1M10000002D07 


Staphylococcus aureus 


! 1401 


S1M10000002D08 


Staphylococcus aureus 


1402 


S1M10000002D10 


Staphylococcus aureus 


1403 


S1M10000002D12 


Staphylococcus aureus 


1404 


S1M10000002E01 


Staphylococcus aureus 


! 1405 


S1M10000002E02 


Staphylococcus aureus 


1406 


S1M10000002E07 


Staphylococcus aureus 


1 1407 


S1M10000002E09 


Staphylococcus aureus 


1408 


S1M10000002E11 


Staphylococcus aureus 


1409 


S1M10000002E12 


Staphylococcus aureus 


1410 


S1M10000002F01 


Staphylococcus aureus 


1411 


S1M10000002F02 


Staphylococcus aureus 


1412 


S1M10000002F04 


Staphylococcus aureus 


1413 


S1M10000002F09 


Staphylococcus aureus 


1414 


S1M10000002F12 


Staphylococcus aureus 


1415 


S1M10000002GOI 


Staphylococcus aureus 


1416 


S1M10000002G03 


Staphylococcus aureus 


1417 


S1M10000002G05 


Staphylococcus aureus 


1418 


S1M10000002G06 


Staphylococcus aureus 


1419 


S1M10000002G07 


Staphylococcus aureus 


1420 


S1M10000002G08 


Staphylococcus aureus 


1421 


S1M100000O2G09 


Staphylococcus aureus 


1422 


S1M10000002G10 


Staphylococcus aureus 


1423 


S1M10000002G11 


Staphylococcus aureus 


1424 


S1M10000002G12 


Staphylococcus aureus 


1425 


S1M10000003A01 


Staphylococcus aureus 


1426 


S1M10000003A02 


Staphylococcus aureus 


1427 


S1M10000003A03 


Staphylococcus aureus 
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3cqiu 


(~~* \r\T\ n q m f» 
V_>IUIIC U21U1C 


Wrgdlllalll 


1 AOQ 
14Z8 


Q 1 AA 1 nOrt AA AO A AA 


&iupnyiococcus aureus 


1 1 AOO 

l4zy 


b 1 IVl I UUUUUU3AU0 


&lQpriyiOCOCCuS ulir&llS 


1 A3 A 
143U 


b 1 IVl 1 UUUUUU3/YU / 


dtapnyiococciis uiireiis 


1431 


QiA/fi nnnnfifva ahr 

0 1 IVl 1 UUUUU V3/\U 0 


^titv\bt\ll f\f*f\f*f*4tc /Tn/»*z>i>c 

oiupnyiucocGiid uur&us 


143Z 


0 1 IVl 1 UUUUUU3r\ 1 \J 


tDiupnytocucciis uureus 


143 j 


ci aai rtrtnnfifnA i 1 


LjiLipnyt ucisLcuo cduftsiij 


i a^a 

| 1434 


q i aa i nnfinnna'R a< 

o 1 IVl 1 UUUUUU3.DVU 


oiupnyiococcus uur&us 


1433 


QlTV/fl aahaa aquas 
blJVllUUUUUU3l5Uo 


oiupnyiococcus aureus 


1430 


C 1 AA 1 AAAftftAQnftO 
b 1 M 1 UUU UU U3JDUy 


oiupnyiococcus aureus 


1 AST 
143 / 


5 1 JVl 1 UUUUUU3JO 1 Z 


C*//*»»tri»/ f\j*f\f*f*ittf /n/vrntr 

oiapnyiococcus aureus 


1 /lie 


O 1 A A 1 AAAAAA'2/'" , AA 
o 1 JVl 1UUUUUU3UUO 


Staphylococcus aureus 


i 1 a i n 
1439 


C 1 A>f 1 AAAAAnQ/^AT 

a 1 M 1UUUUUU3L/U / 


Staphylococcus aureus 


1 /I /! A 

144U 


O 1 AA 1 AAAAAAO/ -1 1 A 

blJVllUUUUUU3dU 


Staphylococcus aureus 


1441 


C 1 A/1 1 AAAAAAQ/"" 1 1 O 

blMlUUUUUU3dZ 


Staphylococcus aureus 


1442 


oiKil AAAAAAOTlAC 


Staphylococcus aureus 


1 A A1 

1443 


01X41 AAAA A A1A A/C 

S1M1UUUUUU3JDU0 


Staphylococcus aureus 


1 A A A 

1444 


Ollkil AAAAAAOT%AQ 

S 1 M 1 UUUUUU3DUo 


Staphylococcus aureus 


1 A A C 

1445 


Q 1 A/f 1 AAAAAAQTM A 
blJVllUUUUUUJLMU 


Staphylococcus aureus 


1 A AC 

1440 


C 1 AA 1 AAAAAA113 AT 

b 1 M 1 UUUUUU3HU / 


Staphylococcus aureus 


1 AAH 
144/ 


C 1 ATI 1 AAAAAAQEAQ 


Stapfiylococcus aureus 


1AAQ 

1448 


C 1 Ail 1 AAAAAA1T? 1 A 

b 1 Ml UUUUUU3 a 1 U 


Staphylococcus aureus 


1 AAQ 
144V 


O 1 A A 1 AAAAAAQC 1 1 

b 1 Ml UUUUUU3H 1 1 


Staphylococcus aureus 


i A <a 
145U 


C 1 AA 1 AAAAAAQTJAO 

0 1 M 1 UUUUUU3r UZ 


Staphylococcus aureus 


1451 


C 1 A>M AAAAAAQCA*! 

0 1 M 1 UUUUUU3T U3 


Staphylococcus aureus 


1 A CO 

J45Z 


C 1 AA1 AAAAAA1T7A/C 

b 1 M 1 UUUUUU3rU0 


Staphylococcus aureus 


1 A *Z1 

1453 


O 1 \A1 AAAAAAOTTAO 

blMlUUUUUU3rU/ 


Staphylococcus aureus 


1 A CA 

1 454 


C t A A 1 AAAAAA1I7A0 

blMlUUUUUU3rU5 


Staphylococcus aureus 


1455 


O 1 AA 1 AA AAA ATC 1 9 

SJMl UUUUUU3JT 1 Z 


Staphylococcus aureus 


1450 


C 1 AA1 AAAAAAiriAQ 
b 1 Ml UUUUUU3VJU3 


Staphylococcus aureus 


i a cn 

1457 


C 1 TV/M AAAAAAQ/^A/I 

0 1 M 1 UUUUUU3UU4 


Staphylococcus aureus 


1 A CO 

1458 


PiX/ri AAAAAAO/T.AO 

S 1M1 0UUUUU3vjUo 


Staphylococcus aureus 


I45y 


C 1 TiAl AAAAAA'J/T^l A 
3 1 Ml {JyjUUUUj VJ I U 


oiapnyiococcus aureus 


140U 


C 1 A>T1 AAAAAAil A (\A 
b 1 JVl 1 UUUUUU4 AU4 


oiapnyiococcus aureus 


1401 


0 1 Avf 1 A AAA A A A A A£ 
b 1 JVl I UUUUUU4AU0 


J/A/»A/'/*1/f /M||i/)4|fl 

oiapnyiococcus aureus 


1 A /CO 
140Z 


C 1 AA 1 AAAA AAA A AT 
b 1 JVl 1 UUUUUU4AU / 


oiapnyiococcus aureus 


1403 


C 1 AA 1 A AAAAAA All 
b 1 JVl 1 UUUUUU4A 1 1 


oiapnyiococcus aureus 


1AAA 
1404 


0 J IVl I UUvUUl/*f ri 1 Z 


oiapnyiococcus aureus 


1 AAC 
1403 


Q 1 AA 1 AftAfiAAdRf) 1 
b 1 JVl 1 UUUUUU4DU3 


oiapnyiococcus aureus 


IhOO 


3 1 IVl 1 UUUUwl/'TDtrt 




140/ 


O I IVl 1 UvUvuUHDUO 


^kf/mfo\frr*/*/i/*fiiQ snivel 1 c 

01 C/L etc mo tiureuo 


1 A£Q 
1405 


q 1 aa 1 nnnnnAARoe 

O 1 iVl 1 UUUUUU4DUO 


.Cf/Tn«i>iA/»rt/ , /'i/p /nival /c 

oiupnyiucuucuo uureuj 


1 A AO 

i4oy 


C 1 AA1 AAnnnAARAO 

3 1 jvi 1 uui/uwfiji/y 


oiapnyiococcus aureus 


1 A OA 
14 /U 


C1 A/f 1 AnnflAAA"R1 1 
blJVllUUUUUU4Dl 1 


Staphylococcus aureus 


1471 






1472 


S1M10000004C02 


Staphylococcus aureus 


1473 


S1M10000004C03 


Staphylococcus aureus 


1474 


S1M100000O4C06 


Staphylococcus aureus 


1475 


S1M10000004C07 


Staphylococcus aureus 


1476 


S1M10000004C08 


Staphylococcus aureus 
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Oi*(75)nicni 


\Am 


cmi nnnoondpoo 

0 11YI 1 UUUUUk/HA^Uy 




1/178 

14 #5 


0 11V11 UUUUULFHV-f 1 v 




1470 


c i m i ooooooap 1 7 




14RA 


QlTVyfl oooooo4no 1 
o 1 1Y1 1 \JV\J\J\JV*txJ\/ 1 


^V/Th/tv/sW^/VM/C /Tf I roue 


1401 


omi nAn0004run 

0 1 1YL 1 UuUuvUt1/Uj 


oiupnyiULUCCUb uurCuS 




S 1 M 1 0000004D04 


kjitdi/f tyi (A>{A/i> uj nut t- uj 


1 yio-a 

IHOJ 


C 1 M 1 00 AOOOdHOfi 




14R4 


C 1 M 1 0000004T107 

0 1 1V1 1 UUUvvUHJJU / 


C//TW *n///v/i/»/^»/p mifo^iv 


1485 
14oO 


ciAyii a AOOOOAH OR 
OliVllUUUUUlRJ-JUO 


oiupfTyiococcits uursus 


14R£ 
i 'too 


cimi nooono4n 1 a 

o 1 1V1 1 UUUUv/UHU 1 V 


C/zinfru/n/'/i/'/'fic rrti rente 


14R7 
14o/ 


C 1 M 1 00 0O004H1 9 
0 1 iVl 1 UUUUvU^tU 1 z 


^i/irihyjl nrriff+iiQ nitvo+io 

dtupnyiuLQCCiAa aureus 


1488 


C 1 Ml flfl AAA04PA^ 
O J Jvl 1 UUUUUUt J&UJ 


^f/mlmtf sY/>s*s*s*4«0 /nit>Aifn 

oiupnyi ucoccus aureus 


14510 


C 1 TV/T 1 0000004P04 




i /ion 
I4yu 


C 1 A^ 1 fi AAAAOAP A A 
o 1 JVL 1 UUUUUU411U0 


oiapnyiococcus aureus 


1/tQl 


Q 1 A/f 1 A AAAA A4P A7 
o 1 IVl 1 U UVUUU'f C\J 1 


uiapnyiococciis aureus 


1 /1(V) 

I4yz 


C 1 M 1 A AAAflA4P 1 1 
ollVllUvvUUU*fIll 1 


uiapnyiococcus aureus 


1 /1Q1 


C 1 A/f 1 AAAAAA4P 1 7 
o 1 M 1 UUUUUU4I1 1 Z 


Staphylococcus aureus 


1 AQA 
14^4 


CI Ml AAAAftA4PA1 
0 1 IVl 1 UUUUUU4r U 1 


diapnyiucoccus aureus 


14Q< 


C 1 M 1 A AAA0 A4PA7 
olMI UUUUUU4r uz 


oiapnyiococcus aureus 


14QA 


qituti AOOOfl 04P Ofi 

O 11V1 1 UUUUULrHX' UO 


oiupnyiuuucuiio uurnua 


14Q7 
145// 


ciyi AnOrt004P07 
o i ivi i uuuuuuHr u / 


oiapnytucoccus aureus 


14Q8 

I** 70 


oiAyri A000004POR 


oiapnyiuQocciii aureus 




CI Ml AAAAAA4PA0 


oiapnyiococcus aureus 


1 ^AA 


Q 1 A/f 1 AAAflfl A4P 1 7 

MM1UUUUUU4JT 1Z 


Staphylococcus aureus 


1 <A1 


C 1 A/f 1 AA A AAfi/1 n A 1 
olMl UUwUU40U 1 


oiapnyiococcus aureus 


1 ^A*7 
1DUZ 


Q 1 Ayf 1 AAAAAA4f^A7 
0 1 JVL 1 UI/UUUU40UZ 


oiapnyiococcus aureus 




C 1 A/f 1 AAAAAA4/1A7 
0 1 IVl 1 VUUVuiWkjUj 


Staphylococcus aureus 


1 5A/I 
1 DU4 


CIA/11 AAAOAA/inA^ 
o 1 JVI 1 UUUUUU4VJVO 


oiapnyiococcus aureus 


1 ^A< 


C 1 A/T1 AAAAAAAr^A/C 
oiMl UUUUUU4OU0 


oiapnyiococcus aureus 


1 ^A£ 


CI A/f 1 AAArtAn/ir2A7 
^ 1 IVl 1 UUUUUU*! vJU / 


oiopnyt ucoccus aureus 


1 5A7 


CI Ml AAAnAA/LHAO 
0 1 JVL 1 UvUUUU40Uy 


oiapnyiococcus aureus 


1 5A8 
1 jUo 


C 1 A/f 1 AAAHAAdrt 1 7 
olMl UUUUUU4VJ 1 Z 


oiapnyiococcus aureus 


1 5AO 


CI Ml AAAAAA5 AA1 
o 1 IVl 1 UUU w V/ JJW 1 


oiapnyiococcus aureus 


1 J 1U 


C1M1 AAAnnH5AA^ 

O 1 IVI 1 UUUUUUJnUj 


OlLtpriyiUL,U\*L-Uo UurtSUj 


151 1 


CI Ml AAAftAA5 AA5 

O llVllUUUHUUJrVUJ 


^ft/mini! f\f*s\/+s*iiC STJiroiir 

oiupfiyiUL-uccu^ uurtsuo 


1 51 9 
I J 1Z 


CI Ml AAAnA05 AAfi 

0 1 IVl 1 IAJUUUU J/\\JO 


OiupnyiuL'UL'L'iid nut two 


1 51 3 
1 -1 1 J 


CI Ml AAAAfin5AA7 


V//rn/ni/rt/*/v*/*jJC /7i/f*tfi/c 
OlupnjrlUi*Ln,irUa nut cuj 


1514 

1 J IH 


c i m i fifinnnn5 a ar 

o i ivi i uuuuuyjAuo 


OlupriyiUl*Ulsi*I{0 Ultf cMi) 


i 1515 


CI Ml ftft00ftft5AfiQ 


oiupnytuLiOL>wuo uuf kzu& 


1516 


CI Ml 0000005 A 1 0 


Stnnhul nt*fi/*f t MK /lurpiiQ 

LJlLiLsl iyi\JlsUlj-l* UJ UH( CHO 


1517 
1 j I / 


CI Ml 0000005 A 1 1 
0 1 ivi i uuuuuu J/\ 1 1 


oiupriyiUi*ui>uMo iaui cuo 


151 R 


C 1 Ml 0000005R07 


S!fnn InjInmrr'iJ c rntTOnv 
oiupftytUi^vLuno uw cuo 


1 510 
1 Jly 


CI Ml A0A0005R04 

0 1 IVl 1 U UUUUU JD 


oiapnyiococcus aureus 


1520 


S1M10000005B07 


Staphylococcus aureus 


1521 


S1M10000005B08 


Staphylococcus aureus 


1522 


S1M10000005B09 i 


Staphylococcus aureus 


1523 


S1M10000005B12 


Staphylococcus aureus 


1524 


S1M10000005C01 


Staphylococcus aureus 


1525 


S1M10000005C05 


Staphylococcus aureus 
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1526 


S1M10000005C06 


Staphylococcus aureus 


1527 


S1M10000005C09 


Staphylococcus aureus 


1528 


S1M10000005C11 


Staphylococcus aureus 


1529 


S1M10000005D01 


Staphylococcus aureus 


1530 


S1M10000005D02 


Staphylococcus aureus 


1531 


S1M10000005D03 


Staphylococcus aureus 


1532 


S1M10000005D04 


Staphylococcus aureus 


1533 


S1M10000005D05 


Staphylococcus aureus 


1534 


S1M100000O5D06 


Staphylococcus aureus 


1535 


S1M10000005D07 


Staphylococcus aureus 


1536 


S1M10000005D08 


Staphylococcus aureus 


1537 


S1M10000005D09 


Staphylococcus aureus 


1538 


S1M10000005D11 


Staphylococcus aureus 


1539 


S1M10000005D12 


Staphylococcus aureus 


1540 


S1M10000005E01 


Staphylococcus aureus 


1541 


S1M10000005E02 


Staphylococcus aureus 


1542 


S1M10000005E05 


Staphylococcus aureus 


1543 


S1M10000005E06 


Staphylococcus aureus 


1544 


S1M10000005E07 


Staphylococcus aureus 


1545 


S1M10000005E08 


Staphylococcus aureus 


1546 


S1M10000005E10 


Staphylococcus aureus 


1547 


S1M10000005E11 


Staphylococcus aureus 


1548 


S1M10000005E12 


Staphylococcus aureus 


1549 


S1M10000005F02 


Staphylococcus aureus 


1550 


S1M10000005F03 


Staphylococcus aureus 


1551 


S1M10000005F04 


Staphylococcus aureus 


1552 


S1M10000006A03 


Staphylococcus aureus 


1553 


S1M10000006A04 


Staphylococcus aureus 


1554 


S1M10000006A05 


Staphylococcus aureus 


1555 


S1M10000006A07 


Staphylococcus aureus 


1556 


S1M10000006A08 


Staphylococcus aureus 


1557 


S1M10000006A10 


Staphylococcus aureus 


1558 


S1M10000006A12 


Staphylococcus aureus 


1559 


S1M10000006B02 


Staphylococcus aureus 


1560 


S1M10000006B03 


Staphylococcus aureus 


1561 


S1M10000006B04 


Staphylococcus aureus 


1562 


S1M10000006B07 


Staphylococcus aureus 


1563 


S1M10000006B10 


Staphylococcus aureus 


1564 


S1M10000006B11 


Staphylococcus aureus 


1565 


S1M10000006C02 


Staphylococcus aureus 


1566 


All f 1 AAA /A A /\ A 

S1M10000006C04 


Staphylococcus aureus 


1567 


ii/i a a a a A /*\ a V 

S1M10000006C06 


Staphylococcus aureus 


1568 


S1M10000006C07 


Staphylococcus aureus 


1569 


O 1 X yf 1 AAAAP\ A^/TkO 

b 1 M 1 OOOUUUoOOo 


Staphylococcus aureus 


1570 


S1M10000006C10 


Staphylococcus aureus 


1571 


S1M10000006D03 


Staphylococcus aureus 


1572 


S1M10000006D05 


Staphylococcus aureus 


1573 


S1M10000006D06 


Staphylococcus aureus 


1574 


S1M10000006D07 


Staphylococcus aureus 
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1575 


S1M10000006D08 


Staphylococcus aureus 


1576 


S1M10000006E02 


Staphylococcus aureus 


1577 


S1M10000006E03 


Staphylococcus aureus 


1578 


S1M10000006E04 


Staphylococcus aureus 


1579 


S1M10000006E07 


Staphylococcus aureus 


1580 


S1M10000006E08 


Staphylococcus aureus \ 


1581 


S1M10000006F01 


Staphylococcus aureus 


1582 


S1M10000006F02 


Staphylococcus aureus 


1583 


S1M10000006F03 


Staphylococcus aureus 


1584 


S1M10000006F04 


Staphylococcus aureus 


1585 


S1M10000006F06 


Staphylococcus aureus 


1586 


S1M10000006G02 


Staphylococcus aureus 


1587 


S1M10000006G03 


Staphylococcus aureus 


1588 


S1M10000006G05 


Staphylococcus aureus 


1589 


S1M10000006G06 


Staphylococcus aureus 


1590 


S1M10000006G07 


Staphylococcus aureus 


1591 


S1M10000006G09 


Staphylococcus aureus 


1592 


S1M10000006G10 


Staphylococcus aureus 


1593 


S1M10000006G11 


Staphylococcus aureus 


1594 


S1M10000007A02 


Staphylococcus aureus 


1595 


S1M10000007A03 


Staphylococcus aureus 


1596 


S1M10000007B02 


Staphylococcus aureus 


1597 


S1M10000007B11 


Staphylococcus aureus 


1598 


S1M10000007C02 


Staphylococcus aureus 


1599 


S1M10000007C04 


Staphylococcus aureus 


1600 


S1M10000007C05 


Staphylococcus aureus 


1601 


S1M10000007C06 


Staphylococcus aureus 


1602 


S1M10000007C07 


Staphylococcus aureus 


1603 


S1M10000007C08 


Staphylococcus aureus 


1604 


S1M10000007C09 


Staphylococcus aureus 


1605 


S1M10000007D03 


Staphylococcus aureus 


1606 


S1M10000007D06 


Staphylococcus aureus 


1607 


S1M10000007D08 


Staphylococcus aureus 


1608 


S1M1O000OO7D10 


Staphylococcus aureus 


1609 


S1M10000007D11 


Staphylococcus aureus 


1610 


S1M10000007E04 


Staphylococcus aureus 


1611 


S1M10000007E06 


Staphylococcus aureus 


1612 


S1M10000007E07 


Staphylococcus aureus 


1613 


S1M10000007F01 


Staphylococcus aureus 


1614 


S1M10000007F02 


Staphylococcus aureus 


1615 


S1M10000007F04 


Staphylococcus aureus 


1616 


S1M10000007F08 


Staphylococcus aureus 


1617 


S1M10000007F09 


Staphylococcus aureus 


1618 


S1M10000007F10 


Staphylococcus aureus 


1619 


S1M10000007F11 


Staphylococcus aureus 


1620 


S1M10000007F12 


Staphylococcus aureus 


1621 


S1M10000007G02 


Staplrylococcus aureus 


1622 


S1M10000007G03 


Staphylococcus aureus 


1623 


S1M10000007G05 


Staphylococcus aureus j 



-329- 



WO 01/70955 



TABLE IA 



PCT/USO 1/09180 





i^ionc name 


Vrrganisin 


1 <0 A 

10Z4 


o 1 M 1 UUUUUU t\Jv i 


Staphylococcus aureus 


lOZj 


olMlUUUUUU /uUo 


oiaptxyiococcus aureus 


lOZo 


c i ivif i aaa aa a q a ai 
a 1M1UUUUUU5AUJ 


Stapliylococcus aureus 


10Z/ 


c i a>i 1 aaaaaac a aa 

5 1 M 1 UUUUUU 5AU4 


Staphylococcus aureus 


lozo 


o 1JV1 1 vuLrvUUoAl/5 


Staphylococcus aureus 


1 £00 


c i a>ti aahaaao. a a a 

O J M 1 UUUUUUOAU5 


Staphylococcus aureus 


i 1 <C3 A 

163U 


o 1 avti aaaaaac a ao 
olMlUUUUUUoAUy 


Staphylococcus aureus 


i tii i 
JW1 


oiavm aaaaaac a io 
a 1 M 1 UU U UUU5 A 1 Z 


Staphylococcus aureus 


10JZ 


c 1 \a 1 aaaaaachA'J 
MMiUUUUUUor3Uj 


Staphylococcus aureus 


1033 


0 1 A>T1 AAH AAACD A/1 
a 1 M 1 UUUUUUorJU4 


Staphylococcus aureus 


1634 


C 1 Avf 1 AAAAAAODA/C 

a 1 M 1 UUUUUUoJtJUo 


Staphylococcus aureus 


1635 


SIMlOUUOUOobOo 


Staphylococcus aureus 


1636 


nil /I nnAAAAODAn 

S I M 1 00000081309 


Staphylococcus aureus 


1637 


AAAAAAOD 1 !o 

alMiOOOOOO&BlO 


Staphylococcus aureus 


1635 


c i XiTi aaaaaao/^a^ 
a 1 M 1 0000005C05 


Staphylococcus aureus 


i /Tin 

1639 


o t x>m aaaaaao/~*a^ 
S 1 M 1 OOOOOO0CO6 


Staphylococcus aureus 


1640 


O 1 XXI AAAAAAOPm 
S 1 M 1 0000008C07 


Staphylococcus aureus 


1641 


c 1 \jrt aaaaaao/^ao 
SIM 1 OOUOOUoCU© 


Staphylococcus aureus 


1642 


O T X jTI AAAAAAOPAA 
b 1 M 1 0000005C09 


Staphylococcus aureus 


1643 


a 1 M 1 UUUUUU5DU5 


Staphylococcus aureus 


1 £LA A 

1644 


C 1 X M 1 A A A A A A OFVAA 

a 1 M 1 OOOOOOoUOy 


Staphylococcus aureus 


1 CAC 

1645 


C 1 A if 1 AAAAAAOCAC 

0 1 M 1 000000oiiu5 


Staphylococcus aureus 


1646 


C 1 XjTI AAAAAAOCAO 

S 1 M 1 OOOOOOobOo 


Staphylococcus aureus 


1647 


O 1 XjTI AAAAAAODAft 

S 1 M 1 0Q0000ob09 


Staphylococcus aureus 


J 645 


C1A/f1 AAAAAAOC 1 A 

a IM J UUUUUUob 1 u 


Staphylococcus aureus 


1 £. A C\ 

1649 


C 1 X /ft AAHAAAOFA 1 

S 1 M 1 UUUUUUor 0 1 


Staphylococcus aureus 


1650 


C 1 X>M AAAAAAOCAO 

alMlUOUUUOorOZ 


Staphylococcus aureus 


1651 


C 1 X>f 1 AAAAAAODA1 

a 1 M 1 OOOOOOor 03 


Staphylococcus aureus 


1652 


Cll/ri AAAAAAOrA^ 

S 1 M 1 OOOOOOor 06 


Staphylococcus aureus 


1653 


O 1 X jf 1 AAAAAAOCAO 

alMlOOUOOOorOo 


Staphylococcus aureus 


1 CCA 

1654 


C 1 A>f 1 AAAAAAOCAO 

S 1 M 1 OuUUUUot 09 


Staphylococcus aureus 


1035 


O 1 AvM A AAA AA OCT A 

sJMJ UUUUUUor 1 U 


Staphylococcus aureus 


1650 


C 1 Avf 1 AAAAAACC1 1 

olMl UUUUUUor 1 1 


Staphylococcus aureus 


105/ 


c 1 x>r i a aa AAAcn ao 
alMlUUUUUU5UUz 


Staphylococcus aureus 


1 £KQ 

163o 


O 1 AVf 1 AAA AAACflAQ 

a 1M1 UUUUUU5UU3 


Staphylococcus aureus 


1059 


C I A/f 1 AAAAAAftf^AC 

alMlUUUUUU5UU5 


Staphylococcus aureus 


1 ££A 
100U 


C 1 A/f 1 A Afi AAAQ A AO 
a 1 JYH UUUUUU7AUZ 


Staphylococcus aureus 


1001 


C 1 A/f 1 A AH AAAO A C\A 
olMl UUUUUUyAU4 


Staphylococcus aureus 


IOOZ 




diapnyiococcus aui eus 


1003 


C1 \A1 HAAAAAOAAfi 
o I Ml UUUUUUi/AU5 


Staphylococcus aureus 


1004 


CI A/f! AAAAAAOAAO 

oiMJ uuuuuuyAuy 


Staphylococcus aureus 


1003 


CI AAl AAAAAAOA 1 A 

o i JYi i uuuuuuyA 1 U 


Staphylococcus aureus 


looo 


0 1 A>T 1 AAAAAAOA 1 1 

0 1 Ml UUUUUU^A 1 1 


Staphylococcus aureus 








1668 


S1M10000009B02 


Staphylococcus aureus 


1669 


S1M10000009B03 


Staphylococcus aureus 


1670 


S1M10000009B04 


Staphylococcus aureus 


1671 


S1M10000009B05 


Stapliylococcus aureus 


1672 


S1M10000009B06 


Staphylococcus aureus 
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1673 


S1M10000009B07 


Staphylococcus aureus 


1674 


S1M10000009B10 


Staphylococcus aureus 


1675 


S1M100000O9B11 


Staphylococcus aureus 


1676 


S1M10000009B12 


Staphylococcus aureus 


1677 


S1M10000009C01 


Staphylococcus aureus 


1678 


SIM10000009C02 


Staphylococcus aureus 


1679 


S1M10000009C05 


Staphylococcus aureus 


1680 


S1M10000009C06 


Staphylococcus aureus 


1681 


S1M10000009C07 


Staphylococcus aureus 


1682 


S1M10000009C08 


Staphylococcus aureus 


1683 


S1M10000009C09 


Staphylococcus aureus \ 


1684 


S1M10000009C10 


Staphylococcus aureus 


1685 


S1M10000009C11 


Staphylococcus aweus 


1686 


S1M10000009D01 


Staphylococcus aureus 


1687 


SIM10000009D02 


Staphylococcus aureus 


1688 


S1M10000009D03 


Staphylococcus aureus 


1689 


S1M10000009D04 


Staphylococcus aureus 


I 1690 


S1M10000009D05 


Staphylococcus aureus 


1691 


S1M10000009D07 


Staphylococcus aureus 


1692 


S1M10000009D09 


Staphylococcus aureus 


1693 


S1M10000009D11 


Staphylococcus aureus 


1694 


S1M10000009E02 


Staphylococcus aureus 


1695 


S1M10000009E06 


Staphylococcus aureus 


1696 


S1M10000009E08 


Staphylococcus aureus 


1697 


S1M10000009E09 


Staphylococcus aureus 


1698 


S1M10000009E11 


Staphylococcus aureus 


1699 


S1M10000009E12 


Staphylococcus aureus 


1700 


S1M10000009F01 


Staphylococcus aureus 


1701 


S1M10000009F02 


Staphylococcus aureus 


1702 


S1M10000009F03 


Staphylococcus aureus 


1703 


S1M1O0O00O9FO5 


Staphylococcus aureus 


1704 


S1M10000009F06 


Staphylococcus aureus 


1705 


S1M10000009F07 


Staphylococcus aureus 


1706 


S1M10000009F09 


Staphylococcus aureus t 


1707 


S1M10000009F10 


Staphylococcus aureus 


1708 


S1M10000009G02 


Staphylococcus aureus 


1709 


S1M10000009G03 


Staphylococcus aureus 


1710 ! 


S1M10000009G05 


Staphylococcus aureus 


1711 


S1M10000009G06 


Staphylococcus aureus 


1712 


S1M10000009G07 


Staphylococcus aureus 


1713 


S1M10000009G09 


Staphylococcus aureus 


1714 


S1M10000009G10 


Staphylococcus aureus 


1715 


S1M10000009G11 


Staphylococcus aureus 


1716 


S1M10000009H01 


Staplrylococcus aureus 


1717 


S1M10000009H02 


Staphylococcus aureus 


1718 


S1M10000009H03 


Staphylococcus aureus 


1719 


S1M10000009H05 


Staphylococcus aureus 


1720 


S1M10000009H07 


Staphylococcus aureus 


1721 


S1M10000009H09 


Staphylococcus aureus 



-331- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



OCU JUL/ 


\_-IUJIC IJ<JIJ.H> 


C\vcic\ n i cm 


1 799 
1 /ZZ 


ciui ononnooHi l 

oiiviiuuuuuuyrii i 


.v//>nFn»# f\r*r\f*f*%i^ mtvo^iv 

oiupnyiucuctito aureus 


1 793 






1794 


<\1mi nnnnni i am 




1 79 S 
1 /ZJ 


^imi nnnnm 1 A04 


otupnyiocuCKfUS aureus 


1796 
1 /ZO 


^ixvn nnnnni 1 An6 


oiupnyioccfccus aureus 


1 797 
1 /Z / 


^iivynnnnnni inni 


diupfTyiococcus aureus 


1 798 


q i ax i nnnnni iwv? 

O liVll UUUUU1 IjjUZ 


oiup/jy/ ococcus aureus 


1 790 

i /zy 


^lMinnnnm mm 

O JJVllUUUlA/1 IDvj 


oiapnyiococcus aureus 


173A 


qi\4i nnnnm ifm4 

0 1 1V1 1 UuUU w 1 I DU*r 


oiapnyiococcus aureus 


1 731 


o i x/ti nnnnni iRn* 


otapnyiocQCCiis aureus 


1 739 
1 / JZ 


qiavm nnnnm ipni 


tjiapnyiococcus aureus 


1 /JJ 


qia/m nnnnm irn^ 
o JM1UUUUU1 IUUj 


Staphylococcus aureus 


1 TXA 
1 /J** 


qia/ti nnnnm ^^ % ^\& 


Staphylococcus aureus 


1 /JJ 


cia/ii nnnnni ir^ni 


Staphylococcus aureus 


1 /JO 


c i \a 1 nnnnn 1 1 nn9 


Staphylococcus aureus 


1 717 


c 1 \ai nnnnm i v\(\a 


Staphylococcus aureus 


1 TIB 
1 /JO 


c i \a i nnnnn 1 1 r\n£ 


Staphylococcus aureus 


1 T2Q 

i /jy 


c i a/ti nnnnm i t?n9 


Staphylococcus aureus 


1T/in 
1 /4U 


c 1 \>r i nnnnm ii?ni 


Staphylococcus aureus 


17/11 
1 /*f 1 


qia/ti nnnnni ipn4 


Staphylococcus aureus 


I /4Z 


g 1 \a 1 nnnnm i i?ni 


Staphylococcus aureus 


1 Ihd 


qitv/1 nnnnm iFm 


Staphylococcus aureus 


1 7/1/1 


cia/m nnnnm ii?n4 


Staphylococcus aureus 


1 HA^ 

1 /4j 


c i \a i nnnnm 1 T?nA 


Staphylococcus aureus 


1 1AA 
i /40 


q iv/ri nnnnni inni 


Staphylococcus aureus 


17A7 
1 IH I 


qiavm nnnnni inm 


Staphylococcus aureus 


in Ait 
I /4o 


qia/ti nnnnm irznA 

oIMluUulK/1 1UU4 


Staplxylococcus aureus 


1740 


qia>m nnnnm if^n* 

&IJVHUUUUU1 IUUj 


Staphylococcus aureus 


I / jU 


cia/ti nnnnm inn/; 


Staphylococcus aureus 


1 /jl 


ciA/n nnnnni ii-ini 
olMl UUUUU 1 IJtlU 1 


Staphylococcus aureus 


1 /JZ 


cixvTi nnnnni lufti 


Staphylococcus aureus 




QiAyfi nnnnm iwnA 


siaptryiococcus aureus 


1 7*4 
1 / J4 


0 1 IVi I V UUUU 1 z/\uz 


Staphylococcus aureus 


1 /JJ 


^iatti nnnnm 9 Art6 


oiapnyiococcus aureus 


17*6 
I /JO 


i K/f i nnnnm 9 a nx 


oiupnyiucuccuo aureus 


17*7 


cmi nnnnni 9 Ano 


oiupnyiu(*u<*Luo aureus 


17*8 


ciui nnnnm 9 Ain 

O 1 1V1 1 Uvuw 1 £,t\ 1 v 


kjiiApriyiui+ucL,us aureus 


17*0 


^imi nnnnm 9Ai 1 


uiup/iyiuLrUoL-iio uureus 


176fl 


<\ i iu i nnnnn i ?ro i 


oiupriyiui'Us'\*uo aureus 




S1M10nn0012B05 


Ol LiUltyi C/LL/CL Uj L* Lit CUi) 


i 1769 


9 1 k/t i nnnnn 1 9TUifi 


viLtpriyiui*u{+\,us aureus 


1761 
I /OJ 


cmi nnnnn 1 9Tin7 


oiapnyiococcus aureus 


1764 


^ i mi nnnnni 9Ri 1 

O 11 VI 1 UVJUvU I ZJD 1 J 


oiapnyiococcus aureus 


1765 


S 1 Ml 00000 12C01 


Stanhvlococcus aureus 


1766 


S1M10000012C03 


Staphylococcus aureus 


1767 


S1M10000012C04 


Staphylococcus aureus 


1768 


S1M1 00000 12C05 


Staphylococcus aureus 


1769 


S1M10000012C06 


Staphylococcus aureus 


| 1770 


S1M10000012C11 


Staphylococcus aureus 
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1771 


S1M10000012C12 


Staphylococcus aureus 


1772 


S1M10000012D04 


Staphylococcus aureus 


1773 


S1M10000012D06 


Staphylococcus aureus 


1774 


S1M10000012D07 


Staphylococcus aureus 


1775 


S1M10000012D08 


Staphylococcus aureus 


1776 


S1M10000012D09 


Staphylococcus aureus 


Mil 


S1M10000012D12 


Staphylococcus aureus 


1778 


S1M10000012E01 


Staphylococcus aureus 


1779 


S1M10000012E02 


Staphylococcus aureus 


1780 


S1M10000012E04 


Staphylococcus aureus 


1781 


S1M10000012E07 


Staphylococcus aureus 


1782 


S1M10000012E08 


Staphylococcus aureus 


1783 


S1M10000012E12 


Staphylococcus aureus 


1784 


S1M10000012F04 


Staphylococcus aureus 


1785 


S1M10000012F07 


Staphylococcus aureus 


1786 


S1M10000012F08 , 


Staphylococcus aureus 


1787 


S1M10000012F09 


Staphylococcus aureus 


1788 


S1M10000012F10 


Staphylococcus aureus 


1789 


S1M10000012F11 


Staphylococcus aureus 


1790 


S1M10000012F12 


Staphylococcus aureus 


1791 


S1M10000012G01 


Staplrylococcus aureus 


1792 


S1M10000012G02 


Staphylococcus aureus 


1793 


S1M10000012G03 


Staphylococcus aureus 


1794 


S1M10000012G06 


Staphylococcus aureus 


1795 


S1M10000012G07 


Staphylococcus aureus 


1796 


S1M10000012G08 


Staphylococcus aureus 


1797 


S1M10000012G10 


Staphylococcus aureus 


1798 


S1M10000012H05 


Staphylococcus aureus 


1799 


S1M1 00000 12H08 


Staphylococcus aureus 


1800 


S1M10000012H09 


Staphylococcus aureus 


1801 


S1M10000012H10 


Staphylococcus aureus 


1802 


S1M10000012H11 


Staphylococcus aureus 


1803 


S1M10000013A02 


Staphylococcus aureus 


1804 


S1M10000013A03 


Staphylococcus aureus 


1805 


S1M10000013A05 


Staphylococcus aureus 


1806 


S1M1 00000 13A07 


Staphylococcus aureus 


1807 


S1M10000013A08 


Staphylococcus aureus 


1808 


S1M10000013A09 


Staphylococcus aureus 


1809 


S1M10000013A10 


Staphylococcus aureus 


1810 


S1M10000013A11 


Staphylococcus aureus 


! 1811 


S1M10000013A12 


Staphylococcus aureus 


1812 


S1M10000013B02 


Staphylococcus aureus 


1813 


S1M1 00000 13B03 


Staphylococcus aureus 


1814 


S1M10000013B04 


Staphylococcus aureus 


1815 


S1M10000013B05 


Staphylococcus aureus 


1816 


S1M10000013B06 


Staphylococcus aureus 


1817 


S1M10000013B07 


Staphylococcus aureus 


1818 


S1M10000013B09 


Staphylococcus aureus 


1819 


S1M10000013B11 


Staphylococcus aureus 
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SeqD) 


f^lnne name 

^luii^ iiaiiib 


OfOfiniQTti 

V/l gclUlSUl 


1R90 


simiooooo^co'* 




1 OZ> 1 


siMioonnonros 

O liVl J UUUUU 1 J VvUJ 


OiUfJt lyiUy^KJ^i^UO UUr cWo 


1R99 


S1M10000013C07 


Rtsinhvl nmrwj*: fniYPitv. 


1 OiJ 


S1M10000013C08 

O A JLYA 1 UWUU i. -J K*>\J\J 


StnnhvlnrncrtiK ftiirpu^ 


1R94 

1 0^*T 


siMioonnnnroQ 


UtKACJltyi L/C> C/t-L* t*J C/M/CCdl 


1 OZ» J 


siMiooooonno 

O 1 XVI 1 WWW IJV^IV 


f\tsrnh\)t nmfmjv /njrpijv 


1R9fi 

1 OZD 


<iiMionnnn*nri 1 

OllVllUUUUUl I 


fit sin h\}If\/*nf*/*i § c fnrvoii c 


1R97 


S1Minnnnni3ri2 

lJ 11V11UUUUU i J t^ IX. 


Stf/jnhvIfimppiiQ nnre>uv 


1R95* 

lOZo 


siMinnnnnnnnft 

0 1 IVi 1 UUVW i Jl/UO 


iJli4£/ftyi(JL'\si*L> UO UWCih) 


1R90 


S 1 Ml Oflnoni THftQ 

O i XVi i UUUUU 1 jXJMy 


oiidjjnytuLtL/K^ifUo LiiirtziLj 




siivnnnnnnnrii i 

OliVJ.it/UUWiJlJi 1 


Kjiujf/nyiuCrUL^Liio iiiirtzua 


1 R^l 
iflj 1 


^imi nnnnn 1 wni 

o 11V1 1 UUUUU I JxiU 1 


otctpnyiucocciiS aureus 




o l IVl 1 u wuu 1 jxIL/Z 


CiiapiTyiococciis aureus 


lOJj 


q i Ayr i nnnnn i ipn4 

0 11V1 1 UUUUU 1 J-CUH- 


oiupriyiococcus aureus 


IojH 


siiv/f innnnmipnfi 

o 1 IVl 1 U v UUU 1 jJjU U 


tjiupnytucocciib aureus 


IRIS 


cmi nnnnnnpnR 

0 1 1Y1 1 UUUUU 1 J JDU o 


tjiupnyiuLriKruuo aureus 


1R3A 


s i mi nnnnn i 3Pno 

O 1 IVi I \J\J\JV\J 1 J ErU " 


oiupnyiuuutsCiiS aureus 


1 8^ 
Ioj / 


^11 mi nnnnn i win 

O 1 IVl 1 UUUUU 1 J-E/l U 


uiapnyiococcus aureus 


| 1 5 JO 


<2 imi nnnnn 1 3Fn7 


diapnyiococcus aureus 


l0J7 


sim innnnni^Fn'} 

O ilvll UUUUU UJT UJ 


oiapriyiuLUK*i,ws uureus 


1 O^fU 


o i ivi i uuuuu i or uo 


uiupfiyiococcus aureus 


1 R41 


q 1 m i nnnnn 1 3F07 

0 1 1V11 UUUUU 1 JJrU / 


Ofapnyiucuccus aureus 


1 RA7 


0 1 IVl 1 UUUUU i Jf uo 


uiapnyiococcus aureus 


1R43 


o 1 ivi l uuuuu ljf \jy 


oiupnyiuL>ut,cus aureus 


1 QAA 


s i iv/f l nnnnn i if i 9 

0 1 iVil UUUUU 1 JJT l^t 


ijiapnyiucuocus aureus 


1 OAC 
1 Of J 


0 11V1 1 UUUUU 1 J VJU 1 


oiapnyiococcus aureus 


lo**0 


o llVl 1 UUUUU 1 jVJUt- 


oiapnyiococcus aureus 




0 1 IVl 1 UUUUU 1 J UUJ 


oiapnyiococciis aureus 


i 1R4B 


o 1 IVl l UUUUU 1 jVJUO 


uiapnyiococcus aureus 


15*4Q 


«5iMinnnnni^nn7 

0 1 IVl 1 UUUUU 1 J VJU / 


.^//Jm/tI )ff}f/~lfft 1 C /II 1 fOll V 

oiap/TyioLi/tfCus aureus 


1 OJU 


q nwi i nnnnn i in 1 n 

o I JVI 1 UUUUU 1 J \J 1 u 


oiapnyiococcus aureus 


1 oJ 1 


QiMt nnnnn i^m t 

0 1 iVl 1 UUUUU 1 J Vj 1 1 


uiapnyiuuuL>cus aureus 


1 OJZr 


oiiv/f i nnnnn i m 1 o 

0 1 IVl 1 \J\J\J\J\J t J VJ 1 z. 


.^V/7niri>7/")/w»/*iJP /liir^uf 
oiupriyiucuirCus uui tzuo 


1R^ 


9iMinnnnni^Hni 

o i ivi i uuuuu i jnuj 


uiaptiyi\j\*%jL,\,i%t> uui ens 


1R^4 


^ i m i nnnnn i swn4 

O i IVl 1 UUUUU I J JLlUt 


UlLllsriyi C/L> L/Lrl* Iuj (AUI tZliij 


1 OJJ 


i iu i nnnnn i ^ Hn s 

0 1 IVl 1 UUUUU 1 JJuLU J 


CY/rD /ti///~) /"'/")/'■* /""j /p ninpoiiv 
uiaprfyiuLrULtisUo uurauj 




S 1 M 1 00000 1 3H07 

0 1 IVi A Wl/Uv 1 Jf IV/ / 


KsiLtfs t iyt\j\s\j\s\s»+o idi*/ C'ito 


1 OJ / 


SI Ml 000001 3H09 


uit*^yriyiL/i^LfL>LtUo vtui ctw 


1R5R 

1 OJO 


S1M10000013H10 

o i ivi x www i Ji iiu 


Strtnhvlfif/irTii? rturpu<t 

UtUl/f 1 ^fl/vl/bvtfd 1444/ 1/UiJ 


1859 


S1M10000013H11 

Ull'ilvUyUUI Jill ± 


StaDhvlococcus aureus 


I IRfiD 

lOUU 


^1M10n00014A09 

0 1 IVl 1 vvvvv 1 ^yTLV/X- 


S\t/inIi\)I ncnrr'ii? mirt?nK 

UlLdJJffytUL'L/L-UUi} UUJ C-llO 


lOU I 


SI Ml 000001 4 A03 

0 1 IVl 1 UUU W 1 *TAUJ 


uiufsrtyiuL'UL'UUd uui t-tw 




SI Ml 000001 4 AOS 
o i ivi i uuuuu i tnuJ 


Stnnhrulfwn/^pij p fiiiTonv 
uuAf/riyi%j\*uLr\+ud lAUttsuo 


1863 


S1M10000014A07 


Staphylococcus aureus 


1864 


S1M10000014A08 


Staphylococcus aureus 


1865 


S1M10000014A11 


Staphylococcus aureus 


1866 


S1M10000014A12 


Staphylococcus aureus 


1867 


S1M10000014B01 


Staphylococcus aureus 


1868 


S1M10000014B02 


Staphylococcus aureus 
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1869 


S1M10000014B03 


Staphylococcus aureus 


1870 


S1M10000014B04 


Staphylococcus aureus 


1871 


S1M10000O14BO5 


Staphylococcus aureus 


1872 


S1M10000014B06 


Staphylococcus aureus 


1873 


S1M10000014B07 


Staphylococcus aureus 


1874 


S1M10000014B08 


Staphylococcus aureus 


1875 


S1M1O000O14B1O 


Staphylococcus aureus 


1876 


S1M10000014B11 


Staphylococcus aureus 


1877 


S1M10000014B12 


Staphylococcus aureus 


1878 


S1M10000014C01 


Staphylococcus aureus 


1879 


S1M10000014C05 


Staphylococcus aureus 


1880 


S1M10000014C06 


Staphylococcus aureus 


1881 


S1M10000014C07 


Staphylococcus aureus 


1882 


S1M10000014C09 


Staphylococcus aureus 


1883 


S1M10000014C10 


Staphylococcus aureus 


1884 


S1M10000014C11 


Staphylococcus aureus 


1885 


S1M10000014C12 


Staphylococcus aureus 


1886 


S1M10000014D03 


Staphylococcus aureus 


1887 


S1M10000014D06 


Staphylococcus aureus 


1888 


S1M10000014D08 


Staphylococcus aureus 


1889 


S1M10000014D09 


Staphylococcus aureus 


1890 


S1M10000014DIO 


Staphylococcus aureus 


1891 


S1M10000014E01 


Staphylococcus aureus 


1892 


S1M10000014E04 


Staphylococcus aureus 


1893 


S1M10000014E05 


Staphylococcus aureus 


1894 


S1M10000014E07 


Staphylococcus aureus 


1895 


S1M10000014E08 


Staphylococcus aureus 


1896 


S1M10000014E09 


Staphylococcus aureus 


j 1897 


S1M10000014E10 


Staphylococcus aureus 


1898 


S1M10000014E12 


Staphylococcus aureus 


1899 


S1M10000014F02 


Staphylococcus aureus 


1900 


S1M10000014F03 


Staphylococcus aureus 


1901 


S1M10000014F04 


Staphylococcus aureus 


1902 


S1M10000014F05 


Staphylococcus aureus 


1903 


S1M10000014F08 


Staphylococcus aureus 


1904 


S1M10000014F09 


Staphylococcus aureus 


1905 


S1M10000014F10 


Staphylococcus aureus 


1906 


S1M10000014G02 


Staphylococcus aureus 


1907 


S1M10000014G04 


Staphylococcus aureus 


1908 


S1M10000014G06 


Staphylococcus aureus 


1909 • 


S1M10000014G07 


Staphylococcus aureus 


1910 


S1M10000014G08 


Staphylococcus aureus 


1911 


S1MI0000014G12 


Staphylococcus aureus 


1912 


S1M10000014H02 


Staphylococcus aureus 


1913 


S1M10000014H03 


Staphylococcus aureus 


1914 


S1M10000014H04 


Staphylococcus aureus 


1915 


S1M10000014H05 


Staphylococcus aureus 


1916 


S1M10000014H06 


Staphylococcus aureus 


1917 


S1M1 00000 14H07 


Staphylococcus aureus 
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1918 


O 1 X jf 1 AAAAA | ATJfS p 


Staphylococcus aureus 


lAin 

1919 


o 1 M. 1 UUUUU 1 4ri 1 1 


Staphylococcus aureus 


1920 


C i iv;r i nnn fift i < A no 
olMl UUUUU 1 D AUZ 


Staphylococcus aureus 


1921 


c i iv>f i Annnn, i c. a m 
ilM 1 UUUUU 1 jAUi 


Staphylococcus aureus 


1922 


dlMl UUUUU 1 !>AU5 


Staphylococcus aureus 


1 AOn 

1923 


c 1 \a i nnnnn ica n/z 
1 M 1 [)u\J\JV 1 DA I/O 


Staphylococcus aureus 


1924 


oin4i nnnAAi c. A no. 
o 1 M 1 UUUUU 1 >AUy 


Staphylococcus aureus 


t m c 

1925 


c i ajti aaaaa ka ia 
51M1UUUUU13A1U 


Staphylococcus aureus 


1 ao^ 

1926 


0 1 X vl 1 AAA Art KA11 

S1M1UUUUU15A1 1 


Staphylococcus aureus 


1927 


C1K11 AAAAA 1 C A 1 O) 

5> 1 M 1 UUUUU I j A 1 2 


Staphylococcus aureus 


1928 


C 1 X jM AAAAA 1 CO AO 

S 1 M 1 00UUU 1 51aU2 


Staphylococcus aureus 


1929 


nix/i AAAAA 1 CD AC 

S 1 Ml 00000 15JBU5 


Staphylococcus aureus 


1930 


ri t Tk jf 1 AAAAA 1 CD AO 

S1M1000UU15JdU8 


Staphylococcus aureus 


1931 


S1M10000015B09 


Staphylococcus aureus 


1932 


ni-i/i AAAAA 1 CO 1 A 

S1M10000015B10 


Staphylococcus aureus 


1933 


pi \ i1 AAAAA 1 JZ/^ A 1 

S1M10000015C01 


Staphylococcus aureus 


1934 


n i i / i AAAAA 1 fpAO 

S1M10000015C02 


Stapfrylococcus aureus 


1935 


,nm/i AAAAA1 fPAl 

S1M1 000001 5C03 


Staphylococcus aureus 


1936 


n n f 1 AAAAA"! f AAC 

S1M10000015C05 


Staphylococcus aureus 


1937 


O 1 Xjf 1 AAAAA1 Cpn£ 

S1M10000015CU6 


Staphylococcus aureus 


1938 


O 1 X jf 1 AAAAA 1 CPAO 

S1M10000015LU8 


Staphylococcus aureus 


1939 


ri 1 1 /i AAAAA 1 C 1 A 

S1M10000015C10 


Staphylococcus aureus 


1940 


01H/1 AAAAA1 rpio 

S1M10000015C12 


Staphylococcus aureus 


1941 


O t X JT1 AAAAA 1 Cl"^AO 

S1M1 00000 15D02 


Staphylococcus aureus 


1942 


on xi a aaaai crvA*) 

S1M10000015D03 


Staplrylococcus aureus 


1943 


n 1 X >T 1 AAAAA1 CT\A A 

S1M10000015D04 


Staphylococcus aureus 


1944 


nil/I AAAAA 1 f r\rtc 

S1M10000015D05 


Staphylococcus aureus 


1945 


/I AAAAA1 CT\f\£. 

S1M10000015D06 


Staphylococcus aureus 


1946 


nil f 1 AAAAA 1 C T"\ 1 O 

S1M10000015D12 


Staphylococcus aureus 


1947 


nixfi AAAAA 1 CT?AO 

SI Ml 000001 5h02 


Staphylococcus aureus 


1948 


OH/1AAAAA1 crftl 

S1M10000015E03 


Staphylococcus aureus 


1949 


Cf\/1 AAAAA 1 CCA^ 

S I M 1 00000 1 5b06 


Staphylococcus aureus 


1950 


C 1 X* 1 AAAAA 1 CCAT 

SlM1000U015b07 


Staphylococcus aureus 


1951 


nii|i A AAA A 1 CCA A 

SlM10000015b09 


Staphylococcus aureus 


1952 


Oi\|i AAAAA 1 CT? 1 A 

SlM10000U15blO 


Staphylococcus aureus 


1953 


C 1 XiM AAAAA1 CD 1 1 

SlM100UUU15bll 


Staphylococcus aureus 


1 AC 

1954 


C 1 \4 1 AAAAA 1 1 O 

MMiUUUUUi3bl2 


Staphylococcus aureus 


1955 


o 1 x>fi Annnni c.cm 
alMlUUUUUl DrUl 


Staphylococcus aureus 


1VD0 


a 1 M 1 UUUUU 1 j r U2 


oiapnyiococcus aureus 


1 OCO 

1957 


QIAvfl AAAAA1 CCftl 

blMlUUUUUlDrUJ 


Staphylococcus aureus 


1 O CO 

195o 


C 1 AA1 AAAAA 1 CI7A/1 

olMlUUUUUl 5rU4 


Staphylococcus aureus 


1 ncn 

1959 


C 1 XjII AAAAA 1 CCflC 

olMlOOOUOlDrUo 


Staphylococcus aureus 


1 A£ A 

I960 


C 1 1 XvM AAAAA 1 CCAO 

blM1000U015r07 


Staphylococcus aureus 


lyoi 


OllYliUUUvUl jWo 


oiupnyiuLUCcifo uu/eu& 


1962. 


S1M10000015F09 


Staphylococcus aureus 


1963 


S1M10000015F10 


Staphylococcus aureus 


1964 


S1M10000015G01 


Staplrylococcus aureus 


1965 


S1M10000015G02 


Staphylococcus aureus 


1966 


S1M10000015G03 


Staphylococcus aureus 
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1967 


S1M10000015G04 


Staphylococcus aureus 


1968 


S1M10000015G05 


Staphylococcus aureus 


1969 


S1M10000015G06 


Staphylococcus aureus 


1970 


S1M10000015G07 


Staphylococcus aureus 


1971 


S1M10000015G08 


Staphylococcus aureus 


1972 


S1M10000015G09 


Staphylococcus aureus 


1973 


S1M10000015G10 


Staphylococcus aureus 


1974 


S1M10000015G1I 


Staphylococcus aureus 


1975 


S1M10000015H04 


Staphylococcus aureus 


1976 


S1M1O0O0O15HO6 


Staphylococcus aureus 


1977 


S1M10000016A03 


Staphylococcus aureus 


1978 


S1M10000016A04 


Staphylococcus aureus 


1979 


S1M10000016A06 


Staphylococcus aureus 


1980 


S1M10000016A07 


Staphylococcus aureus 


1981 


S1M10000016A09 


Staphylococcus aureus 


1982 


S1M10000016A10 


Staphylococcus aureus 


1983 


S1M100O0O16A12 


Staphylococcus aureus 


1984 


S1M1O000O16BO2 


Staphylococcus aureus 


1985 


S1M10000016B05 


Staphylococcus aureus 


1986 


S1M10000016B06 


Staphylococcus aureus 


1987 


SIM10000016B07 


Staphylococcus aureus 


1988 


S1M1O000O16BO8 


Staphylococcus aureus 


1989 


S1M10000016B09 


Staphylococcus aureus 


1990 


S1M10000016B10 


Staphylococcus aureus 


1991 


S1M10000016B11 


Staphylococcus aureus 


1992 


S1M10000016B12 


Staphylococcus aureus 


1993 


S1M10000016C01 


Staphylococcus aureus 


1994 


S1M10000016C02 


Staphylococcus aureus 


1995 


S1M10000016C04 


Staphylococcus aureus 


1996 


S1M10000016C05 


Staphylococcus aureus 


1997 


S1M10000016C06 


Staphylococcus aureus 


1998 


S1M10000016C08 


Staphylococcus aureus 


1999 j 


S1M10000016C09 


Staphylococcus aureus 


2000 


S1M10000016C10 


Staphylococcus aureus 


2001 


S1M10000016C11 


Staphylococcus aureus 


2002 


S1M10000016C12 


Staphylococcus aureus 


2003 


S1M10000016D01 


Staphylococcus aureus 


2004 


S1M10000016D02 


Staphylococcus aureus 


2005 


S1M10000016D04 


Staphylococcus aureus 


2006 


S1M10000016D05 


Staphylococcus aureus 


2007 


S1M10000O16D06 


Staphylococcus aureus 


2008 


S1M10000016D08 


Staphylococcus aureus 


2009 


S1M10000016D09 


Staphylococcus aureus 


2010 


S1M10000016D10 


Staphylococcus aureus 


2011 


S1M10000016D11 


Staphylococcus aureus 


2012 


S1M10000016E04 


Staphylococcus aureus 


2013 


S1M10000016E05 


Staphylococcus aureus 


2014 


S1M10000016E06 


Staphylococcus aureus 


2015 


S1M10000016E07 


Staplrylococcus aureus 
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i_4one fid nit 


f\ •■/row i c in 

v/rgaiiiaiii 


zOlo 


q t a/ti aahaai £i?aq 
b 1 JV1 1 UU U U U 1 0 JCUo 


Staphylococcus aureus 


ZU1 / 




oiaprtyiocQCCUa aureus 


ZU lo 


qi A>ri nnnAAi fxFi a 

o 1 iYl 1 UvuvU 1 Oil 1 U 


oiapnyiocuccus aureus 


OA I O 

zuiy 


o i jyi i uuuuu i on 1 1 


oiupnyiuLVL'L'Ud uurcuo 


ZUZU 


CITOfl AAAAAI £T?T) 
o 1 JVi J UUUUU 1 OH 1 Z 


v//vftmlf A/*/i/*/*1#r /11IK/J1/P 

\jiap riy 'ioc occus aureus 


ZUZl 


c i \a 1 a a Ann i attao 

o 1 IVi 1 UUUUU 1 Or UZ 


oiapnyiococcus aureus 


zUzz 


G1XA1 AAAAA1 AT>(Yl 


Staphylococcus aureus 


ZUzJ 


M M 1 UUUUU 1 Or Uj 


otapnyiococcus aureus 


2024 


C 1 \A1 AAAAA1 AT* ft A 

o I M 1 vUvvv i Or UO 


otapnyiococcus aureus 


2025 


C 1 X/T1 AAAAA1 AVftQ 

o 1 M 1 UUUUU 1 Or Uo 


Staphylococcus aureus 


2026 


O 1X.>T1 AAAAA 1 4TCAQ 

MMlUUUUUlOr UV 


Staphylococcus aureus 


2027 ! 


Cll/1 AAAAA 1 £171 1 

SlMlOOUUUlor 1 1 


Staphylococcus aureus 


2028 


SIMlOOOOOlouOl 


Staphylococcus aureus 


2029 


C1\/1 AAAAA1 ArL(\1 

S1M100U001o(j03 


Staphylococcus aureus 


2030 


Cll/1 AAAAA1 A/~*(\A 

S1M1 000001 6U04 


Staphylococcus aureus 


2031 


cix/1 aaaaai Anne 
S 1 M 1 000UO 1 ovjU5 


Staphylococcus aureus 


2032 


(tfi/f A A AAA 1 ^TTLTA-l 

S 1 M 1 00000 1 6H03 


Staphylococcus aureus 


2033 


ClXiTI AAAAA1 £Uf\A 

S 1M1 000UU 1 oHU4 


Staphylococcus aureus 


2034 


O 1 X A 1 A A AAA 1 ATJf\ O 

S 1M1 000001 orlOo 


Staphylococcus aureus 


OAO C 

203!) 


C 1 \A 1 AA AAA 1 A14 1 A 

a 1 M I UUUUU 1 on 1 U 


Staphylococcus aureus 


203a 


C 1 1VVM AAHAA1 *7 A AO 

o 1M 1 UUUUU 1 /AUz 


Staphylococcus aureus 


2037 


O 1X>T1 AAAAA1 1AA1 

MM1UUUUU1 /AU3 


Staphylococcus aureus 


203© 


C* 1 \A\ AAAAAI *7A A/I 

M M 1 0U000 1 7A04 


Staphylococcus aureus 


2039 


O 1 X.VM AAAAAI *7 A AO 

S1M1UUUUUI /AUo 


Staphylococcus aureus 


2040 


C 1 A A 1 A A AAA 1 *7 A "1 1 

olJVlJUUUUUl /All 


Staphylococcus aureus. 


2041 


C 1 X if 1 A A AAA 1TA lO 

olMlUUUUUl /Alz 


Staphylococcus aureus 


2042 


C 1 XJT1 AAAAAI HDAO 

SIMIOOOUOI /xJUz 


Staphylococcus aureus 


2043 


OlKjfl AAAAAI *7DAC 

blMIUUUUUl /UU5 


Staphylococcus aureus 


2044 


C 1 \A1 AAAAA 1 TDAT 

S 1 M 1 0U0UO 1 7UU 7 


Staphylococcus aureus 


2045 


C 1 X A 1 A An AA 1 TT5AQ 

olMlUUUUUl AdUo 


Staphylococcus aureus 


2046 


C 1 X A 1 AAAAA 1 7D AA 

S I M Z 00000 1 7bw 


Staphylococcus aureus 


2047 


O 1X./T 1 AAAAA1 *7T> 1 A 

olMlUUUUUl /olU 


Staphylococcus aureus 


2048 


Ol \A1 AAAAAI TO 1 1 1 
MM1UUUUU1 IDl 1 


Staphylococcus aureus 


OAvf A 

204y 


0 1 \A 1 AAAAA 1 1T1 1 0 

olMlUUUUUl Jo La 


Staphylococcus aureus 


OA^A 

Z05U 


CllV>f1 AAHAA1 '7r , A1 
olJYUUUUUUl /L,U1 


oiapnyiococcus aureus 


2051 


Q 1 \A 1 AAAAAI Tr*A^ 

olMl UUUUU 1 /UUo 


Staphylococcus aureus 


2U52 


ol MI UUUUU 1 /CUJ 


oiupnytucoccus aureus 


ZUjj 


oliVilUUUUU 1 JKAJo 


ofupnyioLoccus aureus 


ZU54 


C 1 \A 1 AAAAA 1 AO 
OlMlUUUUUi /L^uy 


oiapnyiococcus aureus 




ollVllUUvUlFl /k^lO 


oiupnytucuccuo uurtzua 


ZU50 


CITv/fl AAAAA 1 *7P1 1 
olJVLlUUUUUl /Uli 


oiapnyiococcus aureus 


often 

205/ 


C1 \>f1 AAHAA1 ir 1 ! O 
olMlUUUUUl /L.1Z 


Staphylococcus aureus 


2U5o 


C 1 \A 1 AAAAA 1 TT^A^ 


oiapnyiococcus aureus 




S 1 M 1 00000 1 7D09 


Stanhvlnmccus output 


2060 


S1M10000017D10 


Staphylococcus aureus 


2061 


S1M10000017E04 


Staphylococcus aureus 


2062 


S1M10000017E05 


Staphylococcus aureus 


2063 


S1M10000017E08 


Stapliylococcus aureus 


2064 


S1M10000017E11 


Staphylococcus aureus 



-338- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


CI ne name 


Organism 


2065 


S1M10000017F01 


Staphylococcus aureus 


2066 


S1M1O000O17FO4 


Staphylococcus aureus 


2067 


S1M10000017F05 


Staphylococcus aureus 


2068 


S1M10000017F06 


Staphylococcus aureus 


2069 


S1M10000017F11 


Staphylococcus aureus 


2070 


S1M10000017G02 


Staphylococcus aureus 


2071 


S1M10000017G05 


Staphylococcus aureus 


2072 


S1M10000017G06 


Staphylococcus aureus 


2073 


S1M10000018A03 


Staphylococcus aureus 


2074 


S1M10000018A04 


Staphylococcus aureus 


2075 


S1M10000018A05 


Staphylococcus aureus 


2076 


S1M10000018A06 


Staphylococcus aureus 


2077 


S1M10000018A08 


Staphylococcus aureus 


2078 


S1M10000018A09 


Staphylococcus aureus 


2079 


S1M10000018A10 


Staphylococcus aureus 


2080 


S1M10000018A11 


Staphylococcus aureus 


2081 


S1M10000018B02 


Staphylococcus aureus 


2082 


S1M10000018B03 


Staphylococcus aureus 


2083 


S1M10000018B05 


Staphylococcus aureus 


2084 


S1M10000018B09 


Staphylococcus aureus 


2085 


S1M10000018B10 


Staphylococcus aureus 


2086 


S1M10000018B11 


Staphylococcus aureus 


2087 


S1M10000018C01 


Staphylococcus aureus 


2088 


S1M10000018C02 


Staphylococcus aureus 


2089 


S1M10000018C03 


Staphylococcus aureus 


2090 


S1M10000018C04 


Staphylococcus aureus 


2091 


S1M1O000O18CO5 


Staphylococcus aureus 


2092 


S1M10000018C06 


Staphylococcus aureus 


2093 


S1M10000O18CO8 


Staphylococcus aureus 


2094 


S1M10000018C09 


Staphylococcus aureus 


2095 


S1M10000018C10 


Staphylococcus aureus 


2096 


S1M10000O18C11 


Staphylococcus aureus 


2097 


S1M10000O18C12 


Staphylococcus aureus 


2098 


S1M10000018D01 


Staphylococcus aureus 


2099 


S1M10000018D02 


Staphylococcus aureus 


2100 


S1M10000018D03 


Staphylococcus aureus 


2101 


S1M10000018D04 


Staphylococcus aureus 


2102 


S1M10000018D09 


Staphylococcus aureus 


2103 


S1M10000018D10 


Staphylococcus aureus 


2104 


S1M10000018D11 


Staphylococcus aureus 


2105 


S1M10000018D12 | 


Staphylococcus aureus 


2106 


S1M10000018E01 


Staphylococcus aureus 


2107 


S1M10000018E02 


Staphylococcus aureus \ 


2108 


S1M10000018E03 


Staphylococcus aureus 


2109 


S1M10000018E04 


Staphylococcus aureus 


2110 


S1M10000018E05 


Stapliylococcus aureus 


2111 


S1M10000018E08 


Staphylococcus aureus 


2112 


S1M10000018E09 


Staphylococcus aureus 


2113 


S1M10000018E11 


Staphylococcus aureus 
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2114 


S1M10000018E12 


Stnnhvlnmrcus mirpuv 


2115 


S1M10000018F03 


Stanhvlococcus aurpus 


2116 


S1M10000018F04 


Stanhvlococcus aureus 


2117 


S1M10000018F07 


Stanhvlococcus aureus 

UfUI/fH'll/WwUlfu 1414/ t> m o 


2118 


S1M10000018F09 


Stanhvlococcus aurpus \ 


2119 


S1M10000018F10 


Stanhvlococcus aureus 


2120 


S1M10000018F12 


StanhvlnmcciLS aureus 


2121 


S1M10000018G03 


Stanhvlococcus aurpus 


2122 


S1M10000018G05 

X X » X X V W W X VJ\J v*' 


Staphylococcus aureus 


2123 


S 1M 100000 18G07 

kj 1 1 » A A V W W A UVJ V / 


StnnrT\)l fiPnc/*?!? mtrpu* 


2124 


S1M10000018G08 


Sit /in /fv//ww»» i v />» iron c 


2125 


S1M10000018G09 

kj 1 ATA JL vUVy VU 1 OVJU7 




Z> 1ZU 


^1 Ml 00000 18G10 


Sit si n Pr\) lf\f* t~\m /c /ri 11*01 1 e 
Ljiuprtytuc ulcus uurtsuo 




S 1 Ml 00000 1 Rfi 1 9 




9198 


S 1 Ml 00000 18H01 

O 1 It* 1 \J\J\J\J\J A OX IV/ 1 


^t/mh\}lnr , m^/*itv /ti iron 1 p 
OlUprtyiUi*Ul>L>Uj UU/t-MO 


2129 


S1M10000018H02 

v? 1 1»X I vV/UUV 1 OXA wZ» 




onn 

Z LJXj 


S 1 M 1 00000 1 8H07 

o i ivx i i oriv/ / 


OlUJJriytUCUl~Clld W«/fc-t*i3 


913 1 

Z. I -7 1 


C]M1 00000 1 8H09 

O J IVX 1 uuUuv 1 OfA w7 


tjiufsriyiiHsUi'Cttj tjitrtzuo 


9H9 


S 1 Ml 00000 18H10 


$kf/jnlr\)lns*/if*t+ijv nitron v 
UlUJyfiyiUOUL'^Uj Liurizuo 


2133 


S 1 M 1 00000 ! 9 A09 

kJ A AVX A UUUuu * 7AVAi 


LDiujjriyi(ji*ui,LUj uurtzuo 




S 1 M 1 00000 1 9A03 


iJlUjsftyiLnrUl*i*Ua Ulfr CIO j 


2135 


S1M10000019A05 

O 1 IVX 1 vuvuV; L 


Stnnlrv1n/*n.rfiiK frtiTPitv 

lJlL*JsftyiLH*Ul*i*Ua UUr tZllj 


2136 


SIM 1 00000 19A06 

kj A IVX 1 ww Uvv 1 7AUU 


StnnWulnfnnniiQ /thypiiq 
ijtujsrfyiuisUi*i*uj uurtzuj 


9H7 

Z> A J / 


S1M10000019A07 

O i ivx 1 vuuvu l yrwj I 


Lytu^/fiyttn^ucciij uurctiA 


z-i -?o 


S1M1 000001 9A09 

lj j ivi j uuuuu j yr\\jy 


S\trtr>Vr\A rifrms+itv mrvotiv 

kJlUfSftytUl*UL*CliO LtlittCUCi 


913Q 

Z. U;7 


^iMmonnnioAi i 

kj i ivx i uuuuu i yr\ 1 1 


iDiapnyiucuccub uur&uit 


9140 


^11 Ml 000001 QA 19 

O X IVX A ww v/V/w 1 yr\ 1 Z 


$tf/mh'\Ji/i/*/if/'tfc /in 1*011 c 
ijiufsiiyiUi+UL'C-Ua (Jitr two 


2141 


Q1M1 00000 1 9R03 

O 1 IVX A UUUUU A 7JJUJ 


SttfinrT\jl/*i/*fir'fiiv sii irc*iMQ 
ijiwpriyiui*UL>L>iij u((/chj 


9149 

Z 1*TZ 


S 1 Ml 00000 1 QR04 

O A IVX X V/Vi www 1 7XJ w*t 


kjicijjrtyiucu^cuy uurisua 


2143 


S1M10000019B07 

O I IVA A UvwUw A ✓ AJW r 


l3l\AUIiyi\J\*\J\t\*W& UUr CHj 


9144 

Z> itt 


S 1 M 1 00000 1 QR08 

O A AVX A UUUUv A 71'vO 


kjlUJJriyiUi^UL>CUo uur&uo 


2145 

Z. ItJ 


S1M10000019B09 

kj A AVX A wVJ Ww A y \J\Js 


Stnnlml '/vww/c mirPiiQ \ 

iJ t I4jyf iyi \J\* t/OC UJ Li HI CHo 


2146 


S1M10G00019B10 

kJ A It A A \J\J\J\J\J A y XJ A V 


StfinJn)I/v*n/*f*nv sntvpiiv 

LJLL4JL// tyl L/LtUULslLy UU/ tWJ 


2147 


S 1M1 000001 9B 11 

kj A ITI A uUvUl/ 1 A A 


O ( IAjJi lyi CL/l/LL C(tS UMf CHi) 


2148 


S1M10000019B12 

U A 1'i A WWW A JXJ M. *m 


Stanhvlococcus aureus 


2149 


S1M10000019C01 

VJ A ATA A UVUWV A V*»W A 


Sfnnfovlnrnmis /ninwv 


2150 


S1M10000019C04 


Staphylococcus aureus 


2151 


S1M10000019C05 

w X ATX x www x y \*S\J 


Stanhvlococcus aureus 


2152 


S1M10000019C06 

U X 1T1 X v vVUU X ^/ w 


Stanhvlococcus aureus 


2153 


S1M10000019C07 


Staphylococcus aureus 


2154 


S1M1 00000 19C08 

iwJ X ATX x w v w x ✓ 


Stanhvlococcus aureus 


2155 


S1M10000019C11 

U X ATI X W V W X X X 


Stanhvlococcus aureus 

k/IMI/f 1 l r (k/w W V »u MM/ WVtiJ 


2156 


S1M10000019C12 

k_/ A 1TA A WWW 1 Jr\** 


Stanhvlococcus aurpus 


2157 


S1M10000019D01 


Staphylococcus aureus 


2158 


S1M10000019D02 


Staphylococcus aureus 


2159 


S1M10000019D04 


Staphylococcus aureus 


2160 


S1M10000019D05 


Staphylococcus aureus 


2161 


S1M10000019D06 


Staphylococcus aureus 


2162 


S1M10000019D07 


Staphylococcus aureus 
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2163 


S1M10000019D09 


Staphylococcus aureus 


2164 


S1M10000019D12 


Staphylococcus aureus 


2165 


S1M10000019E01 


Staphylococcus aureus \ 


2166 


S1M10000019E02 


Staphylococcus aureus 


2167 


S1M10000019E07 


Staphylococcus aureus 


2168 


SIM10000019F01 


Staphylococcus aureus 


2169 


S1M10000019F05 


Staphylococcus aureus 


2170 


S1M10000019F06 


Staphylococcus aureus 


2171 


S1M10000019F08 


Staphylococcus aureus 


2172 


S1M10000019F09 


Staphylococcus aureus 


2173 


S1M10000019F11 


Staphylococcus aureus 


2174 


S1M10000019G04 


Staphylococcus aureus 


2175 


S1M10000019G07 


Staphylococcus aureus 


2176 


S1M10000019G09 


Staphylococcus aureus 


2177 


S1M10000019G10 


Staphylococcus aureus 


2178 


S1M10000019G11 


Staphylococcus aureus 


2179 


S1M10000019H05 


Staphylococcus aureus 


2180 


S1M10000019H08 


Staphylococcus aureus 


2181 


S1M10000020A05 


Staphylococcus aureus 


2182 


S1M10000020A06 


Staphylococcus aureus \ 


2183 


S1M10000020A07 


Staphylococcus aureus 


2184 


SIM10000020A11 


Staphylococcus aureus 


2185 


S1M10000020A12 


Staphylococcus aureus 


2186 


S1M10000020B02 


Staphylococcus aureus 


2187 


S1M10000020B03 


Staphylococcus aureus 


2188 


S1M10000020B05 


Staphylococcus aureus 


2189 


S1M10000020B06 


Staphylococcus aureus 


2190 


S1M10000020B07 


Staphylococcus aureus 


2191 


S1M10000020B09 


Staphylococcus aureus 


2192 


S1M10000020B12 


Staphylococcus aureus 


2193 


S1M10000020C09 


Staphylococcus aureus 


2194 


S1M10000020C10 


Staphylococcus aureus 


2195 


S1M10000020C11 


Staphylococcus aureus 


2196 


S1M10000020D03 


Staphylococcus aureus 


2197 


S1M10000020D04 


Staphylococcus aureus 


2198 . 


S1M10000020D06 


Staphylococcus aureus 


2199 


S1M10000020D07 


Staphylococcus aureus 


2200 


S1M10000020D08 


Staphylococcus aureus 


2201 


S1M10000020D09 


Staphylococcus aureus 


2202 


S1M10000020D12 


Staphylococcus aureus 


2203 


S1M10000020E01 


Staphylococcus aureus 


2204 


S1M10000020E03 


Staphylococcus aureus 


2205 


S1M10000020E04 


Staphylococcus aureus 


2206 


S1M10000020E06 


Staphylococcus aureus 


2207 


S1M10000020E08 


Staphylococcus aureus 


2208 


S1M10000020E11 


Staphylococcus aureus 


2209 


S1M10000020E12 


Staphylococcus aureus 


2210 


S1M10000020F01 


Staphylococcus aureus ( 


2211 


S1M10000020F05 


Staphylococcus aureus 
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Gar* 111 


name 


xjrganisni 


oo 1 0 
ZZ IZ 


c 1 avm aaaaaoaj?a/? 

blMlUUUUUZUrUO 


Staphylococcus aureus 


001 1 
ZZ 1 j 


qi a/H A nnnnom?riO 
0 J jvii uuuuuzur u / 


Staphylococcus aureus 


00 1 A 
ZZ14 


ci \/ri aaaaaoat?ao 
bijvii uuuuuzur uy 


biapnyiococcus aureus 


OO 1 < 
ZZ ID 


CI A>T1 AfiOAAOAIil 1 
lJIMI UUUUUZUr 1 1 


Staphylococcus aureus 


001 A 
ZZ 10 


eiAyfi ahaaaoafio 
biivii uuuuuzur iz 


oiapnyiococcus aureus 


00 1 0 
ZZi / 


C 1 A/T1 AAfiAAOAHA 1 


Staphylococcus aureus 


OO t Q 

ZZ lo 


ci\/ii AAAAAOAnAc 
b 1 Ml UUUUUZUvjU j 


Staphylococcus aureus 


OO 1 Q 

zziy 


c 1 a/m aaa AAOAfiAO 
bl Ml OuuuUZUuU/ 


Staphylococcus aureus 


oooa 


0 1 TVvn AfiAAAOA/iAc 
& 1 M 1 uUUUUZUvjUo 


Staphylococcus aureus 


0001 
ZZ21 


0 1 \a 1 aaaaaoa/"" 1 aq 
0 1 M 1 UUUUuZULiUy 


Staphylococcus aureus 


0000 


0 1 avf 1 aaaaao nn 1 a 


Staphylococcus aureus 


2223 


SlM10000020(jl 1 


Staphylococcus aureus 


2224 


S1M10000020U12 


Staphylococcus aureus 


2225 


S1M1 000002 0H01 


Staphylococcus aureus 


2226 


CIXyriAAAAAIAUAO 

b I M 1 0000020H02 


Staphylococcus aureus 


2227 


C 1 "X A 1 AAAAAO ATJTA/I 

S l Ml 0000020H04 


Staphylococcus aureus 


2228 


CtX/TIA AAAAO ATTA C 

S 1 M 1 000002 OHOo 


Staphylococcus aureus 


2229 


O 1 X A 1 AAAAAO AUAO 
SIMIOOOOO2OHOO 


Staphylococcus aureus 


2230 


C 1 X A 1 AAAAA1 ATT 1 A 

S 1 M 1 0000020H 1 0 


Staphylococcus aureus 


2231 


C 1 X A 1 A A A Am AT1 1 1 


Staphylococcus aureus 


2232 


C 1 X A 1 AAAAAO 1 A f\A 

b 1 Ml 000002 1 A04 


Staphylococcus aureus 


2233 


C 1 \A1 AAAAAO 1 A AC 

blMl 0000021 AOS 


Staphylococcus aureus 


2234 


CIX/i AAAAAO 1 A t\£. 

S 1 Ml 000002 1A06 


Staphylococcus aureus 


2235 


C1\/1 AAAAA1 1 A AT 

S 1 M 1 000002 1 A07 


Staphylococcus aureus 


2236 


C 1 X >T1 A A ft A A0 1 A AO 

b 1 M J 000O0Z J A 05 


Staphylococcus aureus 


2237 


C 1 X jTI AAAAA1 1 A AA 

S 1 M 1 000002 1 A09 


Staphylococcus aureus 


223 0 


CIXiTtAAAAAII A 1A 

SI Ml 0000021 A 10 


Staphylococcus aureus 


2239 


C 1 X A 1 AAAAA1 1 0AC 

b 1 Ml 000002 11305 


Staphylococcus aureus 


00 /in 

2240 


C 1 X A 1 An ft A AO 1 T>f\C 

b 1 M 1 000002 1 iJOo 


Staphylococcus aureus 


2241 


C 1 X A 1 AAAAA1 1 t3A"7 

b 1 M 1 000002 1 J307 


Staphylococcus aureus 


2242 


C1\/1 AAAAA1 1 TJ 1 A 

b 1 Ml 000002 1 r> 1 0 


Staphylococcus aureus 


00/1*2 

2243 


C 1 \A 1 AAAAAO i r*f\A 

b 1 M 1 000002 1 C04 - 


Staphylococcus aureus 


2244 


Ci>ri AAAAA0 1 /"V\C 

b I M 1 000002 1 KJjj 


Staphylococcus aureus 


OO/K 

224!) 


C 1 AJT1 AAAAA0 1 fAO 
b 1 M 1 UUUUOZ 1 KJJ I 


Staphylococcus aureus , 


2240 


C 1 A>T 1 AAAAA0 1 PAS 
b 1 JYl 1 UUUUUZ I Ll/5 


Staphylococcus aureus 


224/ 


C 1 A/T 1 AHAAAO 

blMlOUuOOZldU 


Staphylococcus aureus 


OO/I 0 
224 0 


C 1 \A 1 AAAAAO IP 1 1 


Staphylococcus aureus 


zz4y 


Q 1 TVif 1 AfiAAA0 1 P 1 0 
0 1 v/i i UUUUUZ 1 U 1 Z 


oiapnyiococcus aureus 


00 5. A 


C. 1 A/f 1 A AAA A0 1 FJA 1 


oiapnyiococcus aureus 


00^1 
ZZ0 1 


C 1 A/M AH AAA0 1 TW* 
O I IV1 1 UUUUUZ 1 D\Jj 


oiapnyiococcus aureus 


0O5.O 
ZZDZ 


C 1 A/T1 AAAAAO 1 T\f\A 
O I JYl 1 UUUUUZ 1 LsVH 


oiapnyiococcus aureus 


OOCI 
ZZjJ 


c i a/t 1 aaaaao 1 tSa/; 


Staphylococcus aureus 


22D4 


Q "\ A/M AAAAA0 1 tSaO 

blMlOOUOOZliJOy 


Staphylococcus aureus 




9.1M1AAAAfl9ini A 


.v//7M/ny/A/*A/*/*WC /TWf^UC 


2256 


S1M10000021E01 


Staphylococcus aureus 


2257 


S1M10000021E02 


Staphylococcus aureus 


2258 


S1M10000021E03 


Staplrylococcus aureus 


2259 


S1M10000021E05 


Staphylococcus aureus 


2260 


S1M10000021E06 


Staphylococcus aureus 
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2261 


S1M10000021E09 


Staphylococcus aureus 


2262 


S1M10000021E12 


Staphylococcus aureus 


2263 


S1M10000021F02 


Staphylococcus aureus 


2264 


S1M10000021F04 


Staphylococcus aureus 


2265 


S1M10000021F05 


Staphylococcus aureus 


2266 


S1M10000021F06 


Staphylococcus aureus 


2267 


S1M10000021F07 


Staphylococcus aureus 


2268 


S1M10000021F09 


Staphylococcus aureus 


2269 


S1M10000021F11 


Staphylococcus aureus 


2270 


S1M10000021G01 


Staphylococcus aureus 


2271 


S1M10000021G03 


Staphylococcus aureus 


2272 


SIM10000021G08 


Staphylococcus aureus 


2273 


S1M10000021H04 


Staphylococcus aureus 


2274 


S1M10000021H05 


Staphylococcus aureus 


2275 


S1M10000021H07 


Staphylococcus aureus 


2276 


S1M10000021H08 


Staphylococcus aureus 


2277 


S1M10000021H11 


Staphylococcus aureus 


2278 


S1M10000022A02 


Staphylococcus aureus 


2279 


S1M10000022A03 


Staphylococcus aureus 


2280 


S1M10000022A05 


Staphylococcus aureus 


2281 


S1M10000022A08 


Staphylococcus aureus 


2282 


S1M10000022A09 


Staphylococcus aureus 


2283 


S1M10000022A12 


Staphylococcus aureus 1 


2284 


S1M10000022B02 


Staphylococcus aureus 


2285 


S1M10000022B03 


Staphylococcus aureus 


2286 


S1M10000022B05 


Staphylococcus aureus 


2287 


S1M10000022B06 


Staphylococcus aureus 


2288 


S1M10000022B08 


Staphylococcus aureus 


2289 


S1M10000022B09 


Staphylococcus aureus 


2290 


S1M10000022B10 


Staphylococcus aureus 


2291 


S1M10000022B11 


Staphylococcus aureus 


2292 


S1M10000022B12 


Staphylococcus aureus 


2293 


S1M10000022C02 


Staphylococcus aureus 


2294 


S1M10000022C03 


Staphylococcus aureus 


2295 


S1M10000022C04 


Staphylococcus aureus 


2296 


S1M10000022C06 


Staphylococcus aureus 


2297 


S1M10000022C07 


Staphylococcus aureus 


2298 


S1M10000022C08 


Staphylococcus aureus 


2299 


S1M10000022C11 


Staphylococcus aureus 


2300 


S1M10000022D03 


Staphylococcus aureus 


2301 


S1M10000022D05 


Staphylococcus aureus 


2302 


S1M10000022D06 


Staphylococcus aureus 


2303 


S1M10000022D07 


Staphylococcus aureus 


2304 


S1M10000022D08 


Staplrylococcus aureus 


2305 


S1M10000022D09 


Staphylococcus aureus 


2306 


S1M10000022D11 


Staphylococcus aureus 


2307 


S1M10000022E01 


Staphylococcus aureus 


2308 


S1M10000022E03 


Staphylococcus aureus 


2309 


S1M10000022E05 


Staphylococcus aureus 
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Sen IT) 




ffei*crn n i cm 


91 to 

ZJ 1U 


o x xvx i uuu yuzzE \j y 


tjiapnyiococciti aureus 


911 1 
Z J I 1 


9. 1 m i ooooo99F04 


diapnyiucocciis uurcus 


9119 
J.J XZ 


91 M1 O000099FO6 


Ljtcipfjyio^occtM uureiis 


9113 


cimi 000009 9F07 


Rt/mPntl fifty mifoi i c 


9114 


ciui ooooo99for 


oiupnj/iuL,uccua uurtiUo 


911 S 

Zj 1«> 


91M10000099F1 l 


oiupnyiuLoccub aureus 


911 6 


9iAXiooono99fioi 

d IXVXXUUUUUZZvJUO 


oiupnyiococciis ctursus 


9117 
Zj 4 / 


9 1 m i 000009 9fin4 

O 1 IVI 1 UUU UUZZ VJU*t 


&i tip try i (jcocciis aureus 


9*3 18 


c 1 Mi ooooo99f»ft7 
a 1 Ivi 1 u u uui/zzou / 


oiapnyiococcus aureus 


9110 

ZJ 17 


ci axi nnnnrt99nnR 

olXVXXUUUUUZZVJUo 


Staphylococcus aureus 


919A 
ZjZU 


c 1 axi AnA0099f2 1 9 

oIMl UUUUUZZV1 1 Z 


Staphylococcus aureus 


9191 
ZJZ1 


ci axi AflAAA99Woi 

3 1 JVL 1 U U UUUZ ZnU j 


Staphylococcus aureus 


0199 

1522 


oIMl UUUUUZZriU J 


Staphylococcus aureus 


oooo 
2323 


olMlUUUUUzzjrlUO 


Staphylococcus aureus 


Zjz4 


C 1 AX1 AAAAAOOUAT 


StapJjylococcus aureus 


oio< 
ZiZJ 


c i axi nnnnnooiJfkQ 


Staphylococcus aureus 


2320 


5 1 M 1 UUUUUzzri 1 J 


Staphylococcus aureus 


OIOO 

2.5 J. I 


c 1 \a i Art onnoi a n ^ 
o I M 1 UUUUUZ3 AU j 


Staphylococcus aureus 


OIOC 


ciaxi aoaaa91 a aq 
o 1 1YI 1 UUUUUZ 5JWJ7 


Staphylococcus aureus 


OIOG 

2.52.7 


c i a>i 1 nnnnnoi a 1 1 

oIMl UUUUUZ j A 1 1 


Staphylococcus aureus 


oiia 
Z3JU 


c i ax i ao aoa91 a 1 9 
oJXvix uuuuuzjiajz 


Staphylococcus aureus 


OH 1 
Z3j 1 


c i axi fkftnnn9inn i 
MMlUUUUUzJJtJUl 


Staphylococcus aureus 


9119 


c i axi aaaaa91RA1 

o 1 XVI 1 UUUUUZ JDU J 


Staphylococcus aureus 


om 


o 1 axi haaaa91R A9 
£> i jvn uuuuuz jdu / 


Staphylococcus aureus 


2334 


c i axi AAnnnoiRAfl 
b 1 IVI 1 UUUUUzJfcJUo 


Staphylococcus aureus 


ZJJj 


ci ax i nnnnn9inf\o 
biJVUUUUUuzjDuy • 


Staphylococcus aureus 


Z_> JO 


o 1 ivi i uuuuuz 3D j u 


Staphylococcus aureus 


0119 
Z33 / 


C 1 A>f 1 flAnAfi91R 1 1 
o JiVLX UUUUUz 3b i I 


Staphylococcus aureus 


one 


o i \ai nnnnnoiu 1 o 
i> Jivll UUUUUz JdJz 


Staphylococcus aureus 


OHO 

z33y 


c i axi nnnAA9ir i A9 
o 1 JVH UUUUUZJU»UZ 


Staphylococcus aureus 


OI/iA 

z34U 


C 1 AvM AAAAAOIOI A 

o I IVI 1 UUUUUZ jLI u 


Staphylococcus aureus \ 


01X1 

2341 


C 1 Avf 1 AAAAA91P 1 1 
0 1 IVI I UUUUUz JL^l 1 


Staphylococcus aureus 


0149 
25H2 


0 1 iVl 1 UUUUUZ jV^ 1 z 


Staphylococcus aureus 


0141 


Q 1 AX 1 fl A A AA9 IFl A 1 
0 1 XVI l UUUUUZ JJJU 1 


Staphylococcus aureus 


914/1 
ZJ44 


ciaai nnnftn9inni 

0 1 IVI 1 UUUUUZ JUVJ 


Staphylococcus aureus 


914^ 
Z340 


c 1 a/ti nnAnA9irvn4 

o 1 iVH UUUUUZ JU\)H 


Staphylococcus aureus \ 


9146 




oiapnyiococcus aureus 


9147 


O X IVI 1 UUU UUZO U\J 0 


oiapnyiococcus aureus 


9148 


CI A/fl A A A AA9 ir>0Q 
o 1 1VX X UUUUUZOL/U7 


oiapnyiococcus aureus 


9140 


^iMinnnnft9^nin 

O X IVI I UUUUUZ JJL/ 1 V# 


CV /TflZl1J//'lS» /*!/*/*! #P /nrt /»*/>-• | f» 

oiupnyiucuccuo aureus 


9isn 


<1 1 AX 1 A A A AA9 1 9 
0 1 IVl X UUUUUZ JU 1 z 


oiapnyiococcus aureus 


9151 

Z J J l 


<v 1 A4 1 000009^F0 1 

0 1 IVl 1 UUUUUZJJdU 1 


oiapnyiococcus aureus 


91<\9 
2jj2 


c i ax i nnnAA9iPA4 


Staphylococcus aureus 


93^ 


<I 1 Ml 0000091 F07 

0 1 IVl I \J\J\J\J\J£.J &\J § 


iJll*ptiyi\JCUC**U& WUr C?MO 


2354 


S1M10000023E10 


Staphylococcus aureus 


2355 


S1M10000023E11 


Staphylococcus aureus 


2356 I 


S1M10000023F04 


Staphylococcus aureus 


2357 


S1M10000023F07 


Staphylococcus aureus 


2358 


S1M10000023F08 


Staphylococcus aureus 
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2359 


S1M10000023F10 


Staphylococcus aureus 


2360 


S1M10000023F11 


Staphylococcus aureus 


2361 


S1M10000023F12 


Staphylococcus aureus 


2362 


S1M10000023G02 


Staphylococcus aureus 


2363 


S1M10000023G03 


Staphylococcus aureus 


2364 


S1M10000023G06 


Staphylococcus aureus 


2365 


S1M10000023G07 


Staphylococcus aureus 


2366 


S1M10000023G08 


Staphylococcus aureus 


2367 


S1M10000023G09 


Staphylococcus aureus 


2368 


S1M10000023G11 


Staphylococcus aureus 


2369 


S1M10000023H02 


Staphylococcus aureus 


2370 


S1M10000023H06 


Staphylococcus aureus 


2371 


S1M10000023H07 


Staphylococcus aureus 


2372 


S1M10000023H09 


Staphylococcus aureus 


2373 


S1M10000023H10 


Staphylococcus aureus 


2374 


S1M10000024A02 


Staphylococcus aureus 


2375 


SIM10000024A04 


Staphylococcus aureus 


2376 


S1M10000024A07 


Staphylococcus aureus 


2377 


S1M10000024A08 


Staphylococcus aureus 


2378 


S1M10000024A11 


Staphylococcus aureus 


2379 


S1M10000024B05 


Staphylococcus aureus 


2380 


S1M10000024B06 


Staphylococcus aureus 


2381 


S1M10000024B08 


Staphylococcus aureus 


S 2382 


S1M10000024B09 


Staphylococcus aureus 


2383 


S1M10000024B10 


Staphylococcus aureus 


2384 


S1M10000024C02 


Staphylococcus aureus 


2385 


S1M10000024C04 


Staphylococcus aureus 


2386 


S1M10000024C07 


Staphylococcus aureus 


2387 


S1M10000024D02 


Staphylococcus aureus 


2388 


S1M10000024D03 


Staphylococcus aureus 


2389 


S1M10000024D10 


Staphylococcus aureus 


2390 


S1M10OO0O24D11 


Staphylococcus aureus 


2391 


S1M10000024E03 


Staphylococcus aureus 


2392 


SIM10000024E05 


Staphylococcus aureus 


2393 


S1M10000024E06 


Staphylococcus aureus 


2394 


SIM10000024E07 


Staphylococcus aureus 


2395 


S1M10000024E08 


Staphylococcus aureus 


2396 


S1M10000024F02 


Staphylococcus aureus 


2397 


S1M10000024F03 


Staphylococcus aureus 


| 2398 


S1M10000024F05 


Staphylococcus aureus 


2399 


S1M10000024F08 


Staphylococcus aureus 


2400 


S1M10000024F10 


Staplrylococcus aureus 


2401 


S1M10000024G05 


Staphylococcus aureus 


2402 


S1M10000024G06 


Staphylococcus aureus 


2403 


S1M10000024G07 


Staphylococcus aureus 


2404 


S1M10000024G08 


Staphylococcus aureus 


2405 


S1M10000024G10 


Staplrylococcus aureus 


2406 


S1M10000024G12 


Staphylococcus aureus 


2407 


S1M10000024H02 


Staphylococcus aureus 
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2408 


S1M10000024H04 


Staphylococcus aureus 


2409 


S1M10000024H07 


Staphylococcus aureus 


2410 


S1M10000024H08 


Staphylococcus aureus 


2411 


S1M10000025A03 


Staphylococcus aureus 


2412 


S1M10000025A08 


Staphylococcus aureus 


2413 


S1M10000025A09 


Staphylococcus aureus 


2414 


S1M10000025A10 


Staphylococcus aureus 


2415 


S1M10000025B01 


Staphylococcus aureus 


2416 


S1M10000025B02 


Stanhvlnenmts aureus 


2417 

£*\x l 


SIM 1 0000025B03 

kJ X I'll vVUUvXiJUVt/ 


St/inlrylnenpeiis mirpii c 


2418 


S1M10000025B05 


Staphylococcus aureus 


741 Q 


S 1 M1 0000025B06 


$ltnnh\)1n/*neTiis fntreus 

vjllAJJl lj/lL?{+\J{rK*U& Li III C-Mi3 


949 ft 


SI M1 000009SR09 

ul XVII UvUW*JCU7 


Skt/mh\}tfM*f)/*/iis siur^HC 

LJlLtJJf iyiKJ\+U\-,\* ((o UUl C l<o 


9491 


S 1 M 1 00fifl02SR 1 2 


Ktnnh\)lf)f*nf*rijv rnirents 


9499 


SI M1 000002 SP01 


ijiLAyiiytui^ui'L'Uo uui ewo 


9493 


siMioonoo9^ro3 




9494 


o i xvi l uuuuuijv^uj 




949 S 


S 1 M1 000009 %C(19 


$!tfir)frwlfif*fi/*f*ifv /fur^uv 


9496 


siMioonno9^no 


O { LijJf I yiUL, Ulrl* Ui3 U H/ C MiJ 


2427 


S1M1000002SC1 1 


Stnnhvlnrfi/Tiii: fnjreu? 


949 R 


s i m 1 flflnoo9 sno i 

O 1 XVI 1 UUUUviJL'U X 




9499 


S 1 Ml 000002 ^D03 




9430 


S1M1000002^D04 


S\tnnlr\)] nr'nr'f^iiv fivrpu? 

IJllAj^riyiVKtUstK+Ud UM/CHO 




S 1 Ml 000009 ^D06 

O X XVX 1 UVvvvi JX/vv 


oiujsriyi%/i>uirL-ito uur&uo 


9439 


S 1 M1 000009 SD0R 

o X Xvx i uvUvv&juuo 


Sitnnhrvl nnnfon? /lur^ue 


9433 


S 1 Ml 000009 SD09 


LjiujsnyiuuuL-L, wj uu/t-Hi) 




S1M10000G25D10 


kjllAjsfiyil/^U\*L*lA& t*l*i CHJ 


943 S 


S1M10000075E01 


UlUJJftyt t/UL/vL. uH/CHj 


9436 


S 1 M I 000009 SR04 


kjiuist tyi UU VL U (to w w/ C 'lj 


9437 


9 i m i nnnoo9 sfoo 

O 1 XVI 1UU UW/,JJjU7 


o iujsftyiui*ux*Lri4a uur&ua 


943 R 


S1M1000009SF11 


lJlU^fiyii/L,lJls\*[A<J UUl i 


9439 


S1M10000025F03 


Stanhvlnmmis aureus 


2440 


SI Ml 000002 5F05 


Stanhvlnraecus aureus 


2441 


S 1 Ml 0000025F08 


Rtnnhvlnrfirnis aureus 


2442 


S1M10000025F09 


Staohvlococcus aureus 


2443 


S1M10000025F10 


Staphylococcus aureus 


2444 


S1MI0000025F12 


Staohvlococcus aureus 


2445 


S1M10000025G04 


Staohvlococcus aureus 


2446 


S1M10000025G06 


Staphylococcus aureus 


2447 


S1M10000025G10 


StapJjylococcus aureus 


2448 


S1M10O0OO25HO5 


Staphylococcus aureus 


2449 


S1M10000025H06 


Staphylococcus aureus 


2450 


S 1 M 1 0000025H07 


Stanhvlococcits aureus 


2451 


S1M10000025H10 


Staphylococcus aureus 


2452 


S1M1 0000026 A02 


Staphylococcus aureus 


2453 


S1M10000026A04 


Staphylococcus aureus 


2454 


S1M10000026A05 


Staphylococcus aureus 


2455 


S1M10000026A06 


Staphylococcus aureus 


2456 


S1M10000026A07 


Staplrylococcus aureus 
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2457 


S1M10000026A08 


Staphylococcus aureus 


2458 


S1M10000026A09 


Staphylococcus aureus 


2459 


S1M10000026A10 


Staphylococcus aureus 


2460 


S1M10000026A11 


Staphylococcus aureus 


2461 


S1M10000026B02 


Staphylococcus aureus 


2462 


S1M10000026B03 


Staphylococcus aureus 


2463 


S1M10000026B05 


Staphylococcus aureus 


2464 


S1M10000026B06 


Staphylococcus aureus 


2465 


S1M10000026B07 


Staphylococcus aureus 


2466 


S1M10000026B10 


Staphylococcus aureus 


2467 


S1M10000026B11 


Staphylococcus aureus 


2468 


S1M10000026B12 


Staphylococcus aureus 


2469 


S1M10000026C01 


Staphylococcus aureus 


2470 


S1M10000026C06 


Staphylococcus aureus 


2471 


S1M10000026C07 


Staphylococcus aureus 


2472 


S1M10000026C08 


Staphylococcus aureus 


2473 


S1M10000026C11 


Staphylococcus aureus 


2474 


S1M10000026C12 


Staphylococcus aureus 


2475 


S1M10000026D04 


Staphylococcus aureus 


2476 


S1M10000026D05 


Staphylococcus aureus 


2477 


S1M10000026D06 


Staphylococcus aureus 


2478 


S1M10000026D07 


Staphylococcus aureus 


2479 


S1M10000026D08 


Staphylococcus aureus 


2480 


S1M10000026D10 


Staphylococcus aureus 


2481 


S1M10000026D12 


Staphylococcus aureus 


2482 


S1M10000026E01 


Staphylococcus aureus 


2483 


S1M10000026E07 


Staphylococcus aureus 


2484 


S1M10000026E09 


Staphylococcus aureus 


2485 


S1M10000026E10 


Staphylococcus aureus 


2486 


S1M10000026E11 


Staphylococcus aureus 


2487 


S1M10000026E12 


Staphylococcus aureus 


2488 


S1M10000026F01 


Staphylococcus aureus 


2489 


S1M10000026F03 


Staphylococcus aureus 


2490 


S1M10000026F04 


Staphylococcus aureus 


2491 


S1M10000026F05 


Staphylococcus aureus 


2492 


S1M10000026F06 


Staphylococcus aureus 


2493 


S1M10000026F07 


Staphylococcus aureus 


2494 


S1M10000026F08 


Staphylococcus aureus 


2495 


S1M10000026F09 


Staphylococcus aureus 


2496 


S1M10000026F10 


Staphylococcus aureus 


2497 


S1M10000026F11 


Staphylococcus aureus 


2498 


S1M10000026F12 


Staphylococcus aureus 


2499 


S1M10000026G01 


Staphylococcus aureus 


2500 


S1M10000026G03 


Staphylococcus aureus 


2501 


S1M10000026G04 


Staphylococcus aureus 


2502 


S1M10000026G05 


Staphylococcus aureus 


2503 


S1M10000026G06 


Staphylococcus aureus 


2504 


S1M10000026G07 


Staphylococcus aureus 


2505 


S1M10000026G09 


Staphylococcus aureus 
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ZDUO 


0 1IV1 lUUUUUZOlJ i u 


Staphylococcus owetis 


ZDU/ 


a 1 IVI 1 UUUUUZOVJ 1 Z 


oiapnyiococcus aureus 


ZDUO 


d l ivi a uuuuuzonu 1 


v^/infri}/ A/*n^/>ifc< /riii*/>irp 

oiapnyiococcus aureus 


7^no 
ZDuy 


o 1 IVI 1 UUUUUZO.H.UZ 


Staphylococcus oureus 


7^.1 A 
ZD lu 


c* 1 Avf i aaa An7£xiA3 

OlMl UUUUUZOriU d 


Staphylococcus aureus 


7^1 1 
ZD J 1 


Q 1 A>f 1 AAAAAOAWAil 

o xi Yi i uuuuuzoiTU*f 


Staphylococcus aureus 


7«. 17 
ZD JZ 


QlAvTI AAAAAO/CUA^ 
jJMI UUUUUZOriU D 


Staphylococcus aureus 


7<1?. 
Zj Id 


Q1 \A 1 AAAAA7/n-IA7 
0 1 M 1 UUUUUZOriU / 


Staphylococcus aureus 


ZD 14 


o i m i uuuuuzoriuy 


oiapnyiococcus aureus 


ZD ID 


C 1 A4"l AAAAAOrfCUM A 

a 1 Mi UUUUUZOri 1 U 


Staphylococcus aureus 


ZD 10 


Q 1 A Jf 1 A AAAA7*7 A A/1 

OlMl UUUUUZ / AU4 


Staphylococcus aureus 


ZD 1 / 


Ct X4 1 A A AAA7T A A 5 

olMl UUUUUZ / AUD 


Staphylococcus aureus 


2518 


CI A41 AAAAAT7A AC 

blMl UUUUUZ / AUo 


Staphylococcus aureus 


2519 


blMlUUUU02/Al 1 


Staphylococcus aureus 


O CIA 

2520 


d1 Ml 00000271304 


Staphylococcus aureus 


2521 


C 1 X4" 1 nnftAAT7DA£ 

olMl 0U00OZ /JdOO 


Staphylococcus aureus 


2522 


'O 1 X41 AAA/IAOTOA*? 

M Ml 000UU27r>07 


Staphylococcus aureus 


2523 


© 1 XjM AAAAAT7DAO 

o 1 M 1 0U00U27130o 


Staphylococcus aureus 


2524 


o 1X4*1 nnnnAiTDnfl 
olMl U000U27oUy 


Staphylococcus aureus 


2525 


CJ 1X41 AAAAATTD 1 1 

olMl 0000027131 1 


Staphylococcus aureus 


2526 


c 1X41 aaaaao^oao 
olM10000027M)2 


Staphylococcus aureus 


2527 


O 1 X41 AAAAAT7Prt>1 

o 1 M 1 0000027U04 


Staphylococcus aureus 


2528 


C 1 X41 AAAAAT7PAC 

olM10000027U05 


Staphylococcus aureus 


2529 


© 1 \A 1 AAAAAT70A/C 

S1M10000027L.06 


Staphylococcus aureus 


2530 


C 1 \A 1 A A A nAT7P f\Q 

olMlOOOOUZ/UUo 


Staphylococcus aureus 


2D31 


© 1 \A 1 AAAAAT7PAA 

olMl oouuuz / cuy 


Staphylococcus aureus 


ZD3Z 


© 1X41 flAAAA07T\A7 
b 1 M 1 U00UUZ / JJ0Z 


Staphylococcus aureus 


2533 


C 1 X/T1 A AAAAT7TXA1 

o 1 M 1 U 00OUZ /DU3 


Staphylococcus aureus 


2534 


AAAAAT7AAC ~! 

O 1 M 1 0UU0U27DU5 


Staphylococcus aureus 


IMC 

2535 


© 1 AvI 1 AA AAAO*7r\A/J 

O 1M 1 OUUuUZ /DUO 


Staphylococcus aureus 


2536 


© 1 X*1 AAAAAOTTXAQ 

S 1M1 00000271)05 


Staphylococcus aureus 


2537 


C 1 A/T1 AAAAA07TV\0 

0 1M I UUUUUZ IDXjy 


Staphylococcus aureus 


2538 


© 1 A/T1 AAAAAOTTM A 
O 1M1 UUUUUZ /D1U 


Staphylococcus aureus 


ZDiV 


C 1X41 AAAAA77PH 1 
O IM 1 UUUUUZ /D 1 1 


Staphylococcus aureus 


7C>f a 
ZD4U 


C 1 \A 1 A AA AAOTT7 A < 
olMl UUUUUZ /ilUD 


Staphylococcus aureus 


ZD41 


C 1 \A 1 AAAAAOTRnfi 
o 1 M. 1 U UUUUZ /HUD 


Staphylococcus aureus 


ZD4Z 


o IlVl 1 UUUUUZ / cu / 


Staphylococcus aureus ( 


Z543 


C 1 \A 1 AAAAA07RAC 
oiMI UUUUUZ / £>Uo 


oiapnyiococcus aureus 


ZD44 


Q 1 AAAAAOTFAO 
0 1 IVI 1 UUUUUZ / EAJy 


oiapnyiococcus aureus 


ZD4D 


0 1 IVI 1 UUUUUZ / JCr 1 1 


oiupnyiucocLiib crurtiiis 


7 54 A 
ZD40 


Q 1 \A 1 0A AA09 7T7A 1 

o i ivi i \j\j\j\j\tz / r u i 


oiapnyiococcus aureus 


7C47 
ZD4/ 


QllWMfiAAnn.7 7T7A7 1 

olMl vyjvwz /ruz 


oiapnyiococcus aureus 


Z548 


C 1 K/f 1 AAAAAIOITA^ 

olMl UUUUUZ Jr UD 


Staphylococcus aureus 








2550 


SIM10000027F08 


Staphylococcus aureus 


2551 


S1M10000027F09 


Staphylococcus aureus 


2552 


S1M10000027G03 


Staphylococcus aureus 


2553 


S1M10000027G04 


Staphylococcus aureus 


2554 


S1M10000027G05 


Staphylococcus aureus 
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2555 


S1M10000027G06 


Staphylococcus aureus 


2556 


S1M10000027G07 


Staphylococcus aureus 


2557 


S1M10000027G09 


Staphylococcus aureus 


2558 


S1M10000027G11 


Staphylococcus aureus 


2559 


S1M10000027H02 


StapJrylococcus aureus 


2560 


S1M10000027H04 


Staphylococcus aureus 


2561 


S1M10000027H05 


Staphylococcus aureus 


2562 


S1M10000027H06 


Staphylococcus aureus 


2563 


S1M10000027H07 


Staphylococcus aureus . 


2564 


S1M10000027H08 


Staphylococcus aureus 


2565 


S1M10000027H09 


Staphylococcus aureus 


2566 


S1M10000027H10 


Staphylococcus aureus 


2567 


S1M10000027H11 


Staphylococcus aureus 


2568 


S1M10000028A02 


Staphylococcus aureus 


2569 


S1M10000028A04 


Staphylococcus aureus 


2570 


S1M10000028A06 


Staphylococcus aureus 


2571 


S1M10000028A08 


Staphylococcus aureus 


2572 


S1M10000028B01 


Staphylococcus aureus 


2573 


S1M10000028B02 


Staphylococcus aureus 


2574 


S1M10000028B03 


Staphylococcus aureus 


2575 


S1M10000028B04 


Staphylococcus aureus 


2576 


S1M10000028B05 


Staphylococcus aureus 


2577 


S1M10000028B06 


Staphylococcus aureus 


2578 


S1M10000028B08 


Staphylococcus aureus 


2579 


S1M10000028B09 


Staphylococcus aureus 


2580 


S1M10000028C02 


Staphylococcus aureus 


2581 


S1M10000028C04 


Staphylococcus aureus 


2582 


S1M10000028C05 


Staphylococcus aureus 


2583 


S1M10000028C06 


Staphylococcus aureus 


2584 


S1M10000028C08 


Staphylococcus aureus 


2585 


S1M10000028D03 


Staphylococcus aureus 


2586 


S1M10000028D04 


Staphylococcus aureus 


2587 


S1M10000028D06 


Staphylococcus aureus 


2588 


S1M10000028D07 


Staplrylococcus aureus 


2589 


S1M10000028D08 


Staphylococcus aureus 


2590 


S1M10000028D09 


Staphylococcus aureus 


2591 


S1M10000028E01 


Staphylococcus aureus 


2592 


S1M10000028E03 


Staphylococcus aureus 


2593 


S1M1OO00028E08 


Staphylococcus aureus 


2594 


S1M10000028F01 


Staphylococcus aureus 


2595 


S1M10000028F03 


Staphylococcus aureus 


2596 


S1M10000028F04 


Staphylococcus aureus 


2597 


S1M10000028F05 


Staphylococcus aureus 


2598 


S1M10000028F06 


Staphylococcus aureus 


2599 


S1M10000028F07 


Staphylococcus aureus 


2600 


S1M10000028G01 


Staphylococcus aureus 


2601 


S1M10000028G02 


Staphylococcus aureus 


2602 


S1M10000028G03 


Staphylococcus aureus 


2603 


S1M10000028G04 


Staphylococcus aureus 
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QonTTl 
ocCJJXI 


IlulIIC 


IB v* rr d n i cm 
v^rgalllaili 


20U4 


c i a a i nnnnno RfiA^ 


Staphylococcus aureus 


ZOUD 


0 1 lYl 1 UUUuUZOVjUO 


oiapnyiocoQcus aureus 


o£A£ 
zouo 


0 1 iVl i UUUUUZoUlPo 


diapnyiQcoccus aureus 


zOU f 




£>iupnytococuiis aureus 


ZOUo 


3 1 IVl 1 UUUUUZoilU't 


oiapnyiocuccus aureus 


zouy 


q i aa 1 ftonnrn Runs 


oiapnyiococcus aureus 


20 IU 


c i 1 aaaaaoq, a (vy 

0 1 Ivi lUUUUUZyAUZ 


Staphylococcus aureus 


OKI 1 

261 1 


olM100UU0zyA04 


Staphylococcus aureus 


o<io 
ZOlz 


C 1AA1 AAAAAOO A AO 


Staphylococcus aureus 


2013 


ciivvn aaaaaoqa in 


diapnyiococcus aureus 


2014 


Q 1 \A 1 AAAAAOO A 1 1 

b I jvi i ouuiJOzyA 1 1 


Staphylococcus aureus 


2615 


SIM100UU02yA 12 


Staphylococcus aureus 


2616 


o i \a l aaaaaoodao 
o 1 M 1 0UUU02yi30z 


Staphylococcus aureus 


2617 


pl\/l AAAAAOn"DAO 

M M 1 U0U002yliU3 


Staphylococcus aureus 


2618 


OlAiM nAAAAOAT3A>1 

olMl UUUU02yJo04 


Staphylococcus aureus 


261y 


o 1 a>t 1 aaaaaocydac 
b 1 JV1 1 UUUUOzyBO j 


Staphylococcus aureus 


2620 


C 1 A>M AAAAATA"DAiC 

J> 1 M 1 OUU002yi306 


Staphylococcus aureus 


2621 


C 1 AA 1 AAAAAOOHAB 

t> 1 M 1 00UU02yiJUo 


Staphylococcus aureus 


i 0£00 

2622 


O 1 Ajf 1 AAAAAOOTi 1 A 

b 1 M 1 uuuuuzyrj 1 0 


Staphylococcus aureus 


2623 


01 A>f 1 AAAAAOO/^AO 


Staphylococcus aureus 


2624 


S 1 M 1 U0UU02yC03 


Staphylococcus aureus 


2625 


C 1 A>f 1 AAAHAOQ^A< 

SlMlUUUU02yU05 


Staphylococcus aureus 


2626 


C 1 AA1 AAAAAOQ/~ , A'7 

o 1 M 1 OUUUOzyuO / 


Staphylococcus aureus 


2627 


O 1 A>T1 AAAAAOOf AO 

o 1 M 1 OOUU02y LOy 


Staphylococcus aureus 


2628 


C 1 AA 1 AAAAAOOf 1 A 

b ] M 1 UUUUU2yU 10 


Staphylococcus aureus 


2629 


C 1 A>T1 A AAA AO Of 1 1 
blMJ OUU002yU 12 


Staphylococcus aureus 


2630 


C 1 A>f 1 AAAAAOQTIAO 

olMl OOOOUZyJJUZ 


Staphylococcus aureus 


2631 


O 1 Avff 1 AAAAAOOOA^ 

b 1 M 1 U00002yU05 


Staphylococcus aureus 


2632 


blM1000002yDU9 


Staphylococcus aureus 


2633 


0 1 AA 1 AA AAAOOT"* 1 A 

o i iyl i u uuuuzy u i u 


Staphylococcus aureus 


2634 


o 1 M 1 U0UUU2yLf 1 2 


Staphylococcus aureus 


2635 


C 1 Ayf 1 A A A A AO OC AO 

o 1 IVl 1 UUuUU2ytiUZ 


Staphylococcus aureus 


0>C3£ 

2030 


C 1 TiA 1 AAAAAOG17A^ 

o I ivi i uuuuuzyjcAJ j 


oiapnyiococcus aureus 


203 / 


C 1 TV>T1 AAAAAOOP1 A 


Staphylococcus aureus 


2035 


C 1 AA 1 AAAAAOOT7 1 1 

oiiviiUuUUUxyjDi i 


Staphylococcus aureus 


203V 


C 1 AA 1 AAAAAO QVfi 1 


Staphylococcus aureus 


2040 


Q 1 \A 1 AAAAAOOPAO 


3T% I / A/*A/1/I^f P «T1 /VjO « f r* 

oiupnyiococciis aureus 


2041 


o 1 ivi J uuuui/zyr 


oiapnyiocuccus aureus 


Z04Z 


o i jyi i uuuuv/zyr 


ijiopnyiocuccuA aureus 


2043 


o i jyi i uuuuuzy r i u 


oicipnyiocuccu6 aureus 


o£/M 
2044 


o i jvi i uuuuvjzyr 1 1 


Staphylococcus aureus 


2045 


Q 1 AA 1 AA A AA9QT? 1 0 
blJVllUUUUUZyr 1Z 


Staphylococcus aureus 


1A.AA. 

2040 


C 1 X>T 1 AA A AAOQHA 1 

o i m i uuuouzy UU 1 


oTapnyiococcus aureus 




S1M10000029G02 


Stanhvlncocnis atirpuv 


2648 


S1M10000029G03 


Staphylococcus aureus 


| 2649 I 


S1M10000029G05 


Staphylococcus aureus 


2650 


S1M1000OO29G07 


Staphylococcus aureus 


2651 


S1M10000029G08 


Staphylococcus aureus 


2652 


S1M10000029G12 


Staphylococcus aureus 
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2653 


S1M10000029H01 


Staphylococcus aureus 


2654 


S1M10000029H05 


Staphylococcus aureus 


2655 


S1M10000029H06 


Staphylococcus aureus 


2656 


S1M10000029H08 


Staphylococcus aureus 


2657 


S1M10000029H09 


Staphylococcus aureus 


2658 


S1M10000029H10 


Staphylococcus aureus 


2659 


S1M10000030A02 


Staphylococcus aureus 


2660 


S1M10000030A05 


Staphylococcus aureus 


2661 


S1M10000030A09 


Staphylococcus aureus 


2662 


S1M10000030A10 


Staplxylococcus aureus 


2663 


S1M10000030A11 


Staphylococcus aureus 


2664 


S1M10000030B02 


Staphylococcus aureus \ 


2665 


S1M100O003OB05 


Staphylococcus aureus 


2666 


S1M10000030B07 


Staphylococcus aureus 


2667 


S1M10000030B09 


Staphylococcus aureus 


2668 


S1M10000030C02 


Staphylococcus aureus 


2669 


S1M10000030C03 


Staphylococcus aureus 


2670 


S1M10000030C04 


Staphylococcus aureus 


2671 


S1M10000030C05 


Staphylococcus aureus 


2672 


S1M1OOO003OC08 


Staphylococcus aureus 


2673 


S1M10000030C09 


Staphylococcus aureus 


2674 


S1M10000030C10 


Staphylococcus aureus 


2675 


S1M10000030C12 


Staphylococcus aureus 


2676 


S1M10000030D01 


Staphylococcus aureus 


2677 


S1M10000030D02 


Staphylococcus aureus 


2678 


S1M10000030D03 


Staphylococcus aureus 


2679 


S1M10000030D05 


Staphylococcus aureus 


2680 


S1M10000030D06 


Staphylococcus aureus 


2681 


S1M10000030D07 


Staphylococcus aureus 


2682 


S1M10000030D09 


Staphylococcus aureus 


2683 


S1M10000030D10 


Staphylococcus aureus 


2684 


S1M10000030D11 


Staphylococcus aureus 


2685 


S1M10000030E02 


Staphylococcus aureus 


2686 


S1M10000030E06 


Staphylococcus aureus 


2687 


S1M10000030E07 


Staphylococcus aureus 


2688 


S1M10000030E11 


Staphylococcus aureus 


2689 


S1M10000030E12 


Staphylococcus aureus 


2690 


S1M10000030F01 


Staphylococcus aureus 


2691 


S1M10000030F07 


Staphylococcus aureus 


2692 


S1M10000030F08 


Staphylococcus aureus 


2693 


S1M10000030F09 


Staphylococcus aureus 


2694 


S1M10000030F10 


Staphylococcus aureus 


2695 


S1M10000030G03 


Staphylococcus aureus 


2696 


S1M10000030G05 


Staphylococcus aureus 


2697 


S1M10000030G07 


Staphylococcus aureus 


2698 


S1M10000030G08 


Staphylococcus aureus 


2699 


S1M10000030G09 


Staphylococcus aureus 


2700 


S1M10000030G10 


Staphylococcus aureus 


2701 


S1M10000030G11 


Staphylococcus aureus 
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970? 
z. / uz 


S 1 Ml 0000030G 1 9 

wj 1 1VJL IVUUUvJvU IX 


LJlU U 1 *yi C/w L/C C- ti»> Ul4t t>(lO 


2703 


S1M10000030H01 

>J 1 I'll Vwwvv^vX 1U 1 


Fstnnirv] nmmiv fnirpu? 

LJlL4JJftJ/f<yL><JO^l*0 (Jiff &C4J 


2704 


S1M10000030H02 


SttmPwlococcus aureus 


2705 


S1M10000030H03 

JllUlVVVVVJvllVJ • 




9706 
z / uu 


S1M10000030H05 




2707 


S1M10000030H07 


Sltfinhvl/wnmtii nurpiii 

iJlLiJy/iyilyL>lJL.Ltlto Li LI I OMJ 


970R 
^- / uo 


S1M10000030H09 

o i iyxx uuu uu j ua iu y 


kjiuisiiytisirUsr^tio nut cwj 


?70Q 

Z / U7 


S1M1 0000031 A01 


,^//7n/ni//v*n/"/^f/5 fnirpiiQ 


2710 


S 1M1 00000"? 1 AOS 

0 1 IYX X v uuuu j inuo 


.N//77j/n^/0/*rt/V*f7C /Tf/f/^t/d 


971 1 

/.Ml 


SI Ml 0000011 A 10 




971? 

Z 1 1Z 


S 1 Ml ftftflftftl 1 Rft 1 

O 1 1VX 1 UUUUUJ 1 DU 1 




971 1 

Z/ 1 3 


qiTV/n nnnnfti 1 Rft9 

o liVxlUUUUUj 1 JDV/Z 


QV/vr^fn it /\f /if* fit c /nii'/Mfp 

ijiupiTyiui*(jccua uur&its 


9714 


S 1 M 1 ftftflftftl 1 Rft4 


diupnyitjt'Ui'Cito aureus 


971 *\ 
Z / U 


siMiftnnflftHRi i 

J 1 IVxl UUUUU J 1 D 1 1 


oiupnyiu^ocLUo aureus 


971/5 
Z / iu 


S1M1flftflflftl1R19 


oiapnyiococcub aureus 


9717 
Z / I / 


s i mi nnnftfti 1 rad 

0 1 1V± 1 U UUUU J 1 


oiapnyiuitOccub aureus 


971 
Z/IO 


s i Mi ftftflftftl i Pft7 


otapnyiococcus aureus 


9710 
z / iy 


O I IVl 1 U \J\j\J\JJ 1 


oiupnyiuuucuuo aureus 


979ft 
Z /ZU 


siMiftftflnftnri i 


oiupnyiuLoccus aureus 


9791 
Z /Z I 


S 1 Ml ftftflftftl 1 nftf* 

O Jl 1VA I UUUUU J 1 1-7 I/O 


oiapnyiuLoccus aureus 


979? 
Z/ZZ 


S 1 Ml ftftflftftl 1 n(Y7 


oiapnyiococcws aureus 


9791 


S 1 Ml ftOflftftl 1 DftX 
o iivxxuuuuuj ix-»uo 


oiupfiyiucucLsiis aureus 


9794 
Z /Zf 


S 1 Ml ftftflftftl 1 FlftO 


otapnyiococcus aureus 


979^ 


S 1 M 1 ftftflftftl 1 Fft9 
O l IVl 1 v UUUU J 1 cuz 


otapnyiococcus aureus 


9796 
Z/ZO 


S 1 Ml ftftflftftl 1 Fftl 


otapnyiococcus aureus 


9797 
z /z / 


S 1 M1 ftOflftftl 1 Fft4 

o 1 IVl 1 U vUUUj 1 II»V/ t T 


oiapnyiuLoccus aureus 


I 079 R 
Z/ZO 


S 1 M 1 ftftflftftl 1 Fft7 


otapnyiococcus aureus 


979Q 

Z /Z7 


S 1 Ml ftftflftftl 1 FftR 
OliVHwUUvJ 1HUO 


^ t sin 1^)1 s>s*/+-j t «• /n/Haiic 

oiupnyiuuOifCits aureuo 


971ft 


<11M1ftftflftft31F1 ft 
o 1 IVl J UUUUUJ 112*1 U 


otapnyiococcus aureus 


9711 
Z / jI 


Q1M1ftftftftft31F19 
o 1 IVl 1 UUUUUJ 1E1Z 


otapnyiococcus aureus 


9719 
Z / JZ 


Q 1 M1 ftftftftft^ 1 Fft9 

O 1 IVl I \JUKJUUj I F uz 


vy/mm>//t/>/>/>/*«y<* sift 1 1 o 

otapnyiococcus aureus 


9711 

Z / J) J 


ciMi ftftftftftl 1 Fft 3 


oiapnyiuLoccus aureus 


9714. 
Z / J*t 


^ t Ml ftftftftftl 1 Fft4 


tjiupnyiucuccus aureus 


971S 
Z / jJ 


C1A/T1 ftftftftftl 1 FftS 

o i ivi x uuuuuj ir\jj 


kjiupnyiuLuccus aureus , 


9716 

Z /JU 


SI Ml 000003 1F08 

OliVHUUUvUjlI uo 


kJll4pftyiL/L.Ul*L>US UUf tZUJ 


9717 
z /J / 


<slM1ftft00031F10 


kjiupfiytuLULLiio out euo 


2738 


S 1 Ml 000003 1F1 1 


S\tnn Vrvlnmrmi v rttJrt»u r 

UliA^SI l yi L/U t/Cl/ Mi) tAKi t-Wt) 


9710 

Z »J7 


SI Ml 000001 1F1 2 


\jiupfiyi\/\»\ji*\*u& uut ei4o 


2740 


S1M10000031G02 


StanhvlocnreuK mirpuv 

UlUl/flKfVl'lA'wUd t*t</ C/UO 


9741 


SI Ml 000003 1G03 


U(Ul//(l'l(/Lil/l<L Ui) btwtf CCW 


974? 
z /*tz> 


S 1 Ml 000003 1G04 


Rtnnhvl nnnmtv miYoiiK 

\Jl\Apiiyi\JI-\J\*\*lAO UMf t-MJ 


9741 

Z. /*Tj 


SI Ml 000003 1G06 


Sstfinhvfnmnrii? mivpii? 
ijii*pfiyiij**u\*i*ud mum c«j 


?744 


S 1 M 1 000001 1 G00 

O liVXl UUUUUJ J vJ 


L>tup/iytucuL>cuo ant eus 


2745 


S1M10000031G10 


Staphylococcus autous 


2746 


S1M10000031G11 


Staphylococcus aureus 


2747 


S1M10000031H01 


Staphylococcus aureus 


2748 


S1M10000031H02 


Staphylococcus aureus 


2749 


S1M10000031H06 


Staphylococcus aureus 


2750 


S1M10000031H09 


Staphylococcus aureus 



-352- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


2751 


S1M10000031H11 


Staphylococcus aureus 


2752 


S1M10000032A03 


Staphylococcus aureus 


2753 


S1M10000032A05 


Staphylococcus aureus 


2754 


S1M10000032A06 


Staphylococcus aureus 


2755 


S1M10000032A07 


Staphylococcus aureus 


2756 


S1M10000032A08 


Staphylococcus aureus 


2757 


S1M10000032A10 


Staphylococcus aureus 


2758 


S1M10000032B01 


Staphylococcus aureus 


2759 


S1M10000032B05 


Staphylococcus aureus 


2760 


S1M10000032B07 


Staphylococcus aureus 


2761 


S1M10000032B08 


Staphylococcus aureus 


2762 


S1M10000032B11 


Staphylococcus aureus 


2763 


S1M10000032B12 


Staphylococcus aureus 


2764 


S1M10000032C01 


Staphylococcus aureus 


2765 


S1M10000032C03 


Staphylococcus aureus 


2766 


S1M10000032C04 


Staphylococcus aureus 


2767 


S1M10000032C05 


Staphylococcus aureus 


2768 


S1M10000032C09 


Staphylococcus aureus 


2769 


S1M10000032C10 


Staphylococcus aureus 


2770 


S1M10000032C11 


Staphylococcus aureus 


2771 


S1M10000032C12 


Staphylococcus aureus 


2772 


S1M10000032D03 


Staphylococcus aureus \ 


2773 


S1M10000032D06 


Staphylococcus aureus 


2774 


S1M10000032D07 


Staphylococcus aureus 


2775 


S1M10000032D09 


Staphylococcus aureus 


2776 


S1M10000032D11 


Staphylococcus aureus 


2777 


S1M10000032E02 


Staphylococcus aureus 


2778 


S1M10000032E03 


Staphylococcus aureus 


2779 


S1M10000032E04 


Staphylococcus aureus 


2780 


S1M10000032E06 


Staphylococcus aureus 


2781 


S1M10000032E08 


Staphylococcus aureus 


2782 


S1M10000032E09 


Staphylococcus aureus 


2783 


S1M10000032E10 


Staphylococcus aureus 


2784 


S1M10000032E11 


Staphylococcus aureus 


2785 


S1M10000032E12 


Staphylococcus aureus 


2786 


SIM10000032F01 


Staphylococcus aureus 


2787 


S1M10000032F04 


Staphylococcus aureus 


2788 


S1M10000032F05 


Staphylococcus aureus 


2789 


S1M10000032F10 


Staphylococcus aureus 


2790 


S1M10000032F11 


Staphylococcus aureus 


2791 


S1M10000032F12 


Staphylococcus aureus 


2792 


S1M10000032G02 


Staphylococcus aureus 


2793 


S1M10000032G03 


Staphylococcus aureus 


2794 


S1M10000032G04 


Staplrylococcus aureus 


2795 


S1M10000032G06 


Staphylococcus aureus 


2796 


S1M10000032G08 


Staphylococcus aureus 


2797 


S1M10000032G10 


Staphylococcus aureus 


2798 


S1M10000032G12 


Staplrylococcus aureus 1 


2799 


S1M10000032H01 


Staphylococcus aureus 
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f~\ yrt onic m 


9R00 


ciui 00000191-T04 


oiGpnyiocuccua cnireiis 


9R01 


^ i mi 0000019 wo7 


oiQpnyiococcits aureus 


9R09 


^imioooooi?hoq 




9R01 


<51M1 000001 9H1 1 


ijiupfiyiuuut+irUa tturtzitj 




<5 1 M1 0000011 A 09 


lj iap nyiococcus aureus 


9R0^ 


< siMioooooiiA07 


oiap nyiococcus aureus 


9R0£ 


<jimioooooii a or 


oiap nyiococcus aureus 


9R07 
ZOU / 


^imiooooaiia io 


oiap nyiococcus aureus 


9R0R 
ZoUo 


<5 1 m i 0000011P09 

0 1 IVI 1 UUUwjjDUZ 


oiap nyiococcus aureus 


9 RAO 
Z0U7 


q 1 m i ooaaai irai 

O I IVI I Ul/UW J J DM / 


& tup nyiococcus aureus 


99 1 a 
zoiu 


<z i m i oaaooi 3 rar 

o I IVI 1 UUUUUJ J X3U o 


Staphylococcus aureus 


951 1 
Zoi 1 


qi tv/ti aoooaiiri 1 

OlMJUUUUUJJDl 1 


Staphylococcus aureus 


ZoiZ 


c i \a i aaaaaiir 1 9 

olMJ UUUUU JjJd 1Z 


Staphylococcus aureus ! 


Zolo 


olMl UUUUU J j UU4 


Staphylococcus aureus 


191/1 


Q 1 M 1 A A AAA1 1F\ A9 


Staphylococcus aureus 


ZolJ 


C 1 \A 1 AAAAA1ir\A1 
oIJVIIUUUUUjJIJUj 


Staphylococcus aureus 


ZoiO 


c i \a i a aa a ai ir\Avi 
o 1 M 1 UUUUU 5 3 JJU4 


Staphylococcus aureus 


"301*7 


C 1 \A 1 AAAAA1 1TVK 

olMlUUUUUjJiyUD 


Staphylococcus aureus 


Zolo 


Q 1 \A 1 AAAAA1TTlA£ 
a i JVI 1 UUUUU j jUUO 


Staphylococcus aureus 


191 O 


C 1 \A 1 AAAAA1 1T\ 1 A 
0 1 IVI I UUUUU J JJL/ 1 U 


Staphylococcus aureus 


191A 
ZoZU 


Q 1 M 1 AAAAA11TM 9 
o 1 JVI 1 UUUUU J 3 U 1 Z 


Staphylococcus aureus 


Z5Zi 


'J 1 M 1 A A AAA 1 "3 T? flA 
o i JVI 1 UUUUU J J HU*f 


Staphylococcus aureus 


1911 

ZoZZ 


C 1 \A 1 AAAAA1 11? 1 A 
olM I UUUUU J j XI 1 U 


Staphylococcus aureus 


1911 


C 1 \A 1 AA AAA "3 1 T7 1 9 
o 1 M I UUUUU 3 3E, 1 Z 


Staphylococcus aureus 


191/1 
Z5Z4 


C 1 \A 1 A AAAA1 1 PA9 
o 1 XVI 1 UUUUU j D r uz 


Staphylococcus aureus 


19K 
Z5ZD 


C 1 \A 1 A AAA Alir A"! 

o 1 JVI 1 UUUUU j j r U J 


Staphylococcus aureus 


191/C 
ZoZO 


C 1 \A 1 AAAAAHT7A*; 

o J M 1 UUUUU j j r Uo 


Staphylococcus aureus 


1919 
ZoZ / 


Q 1 \A 1 AAAAAHPA7 

o i ivi i uuuuu jj r u / 


Staphylococcus aureus 


1919 
ZoZo 


Q 1 \A 1 AAAAAH17AO 

o I IVI 1UUUUU j 3r \jy 


Staphylococcus aureus 


1910 
ZoZ 7 


Q1 IV/f 1 AAAAAHT71 1 
o J M I UUUUU Djr 1 1 


Staphylococcus aureus 


991A 

Z5JU 


Q 1 \A 1 A AAA A3 1 rift^ 
o J JVi J UUUUU J 3 KjVD 


Staphylococcus aureus 


Z5J 1 


Ml AAAAAHHA7 
o 1 JVI 1 UUUUU33VJU / 


otapnyiococcus aureus 


9919 
ZoJZ 


Q 1 M 1 A AAAA 1 3 AO 
O J iVJ 1 UUUUU33 \3\/y 


Staphylococcus aureus 






Staphylococcus aureus 


9R1/1 


^ 1 Ml AAOAAHn 1 1 


oi ap nyiococcus aw bus 


9R1^ 


^ i m i nnoAnun 1 7 


oiupnyiuLtOCGus aureus 


9R1fi 
ZOjO 


Ml nAOAAUHni 


a//1 11 Ml )/ A/* A/>/>1 ^ (• /M ■ r» 

otapnyiococcus aureus 


9R17 

ZO J / 


<\1 M 1 nOAAAHHOI 
o i ivi i uvvuu J Jnu6 


oiup nyiococcus aureus 


9R1R 


<ii MioAonn^^WA^ 


o tup nyiococcus aureus 


?R3° 


S 1 M 1 000003 3H07 


Rinnh\)1 non/tous! mjvauv 
LJiuptiyiwisUitL'Mo uuttiiiA 


9R40 
ZOfv 


Ml 000001 3H0R 


o i up nyiococcus aureus 


9R41 

ZOH 1 


Qiui 0000011TTOO 


otapnyiococcus aureus 


9RA9 
Zo*fZ 


<5 1 M 1 0000011H 1 0 


otapnyiococcus aureus 


2843 


S1M10000033H11 ^ 


Stanltvlncnmis ntirpus 


2844 


S1M10000034A02 


Staplrylococcus aureus j 


2845 


S1M10000034A03 


Staphylococcus aureus 


2846 


S1M10000034A04 


Staplrylococcus aureus 


2847 


S1M10000034A05 


Staphylococcus aureus 


2848 


S1M10000034A08 


Staphylococcus aureus 
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2849 


S1M10000034A09 


Staphylococcus aureus 


2850 


S1M10000034A11 


Staphylococcus aureus 


2851 


S1M10000034A12 


Staphylococcus aureus 


2852 


S1M10000034B03 


Staphylococcus aureus 


2853 


S1M10000034B05 


Staphylococcus aureus 


2854 


S1M10000034B06 


Staphylococcus aureus 


2855 


S1M10000034B07 


Staphylococcus aureus 


2856 


S1M10000034B08 


Staphylococcus aureus 


2857 


S1M10000034B09 


Staphylococcus aureus 


2858 


S1M10000034B10 


Staphylococcus aureus 


2859 


S1M10000034B12 


Staplrylococcus aureus 


2860 


S1M10000034C02 


Staphylococcus aureus 


2861 


S1M10000034C06 


Staphylococcus aureus 


2862 


S1M10000034C07 


Staphylococcus aureus 


2863 


S1M10000034C09 


Staphylococcus aureus 


2864 


S1M10000034C12 


Staphylococcus aureus 


2865 


S1M10000034D01 


Staphylococcus aureus 


2866 


S1MI0000034D05 


Staphylococcus aureus 


2867 


S1M10000034D06 


Staphylococcus aureus 


2868 


S1M1OO00O34D07 


Staphylococcus aureus 


2869 


S1M10000034D08 


Staphylococcus aureus 


2870 


S1M10000034D10 


Staphylococcus aureus 


2871 


S1M10000034D11 


Staphylococcus aureus 


2872 


S1M10000034D12 


Staphylococcus aureus 


2873 


S1M10000034E01 


Staphylococcus aureus 


2874 


S1M10000034E02 


Staphylococcus aureus 


2875 


S1M10000034E04 


Staphylococcus aureus 


2876 


S1M10000034E05 


Staphylococcus aureus 


2877 


S1M10000034E06 


Staphylococcus aureus 


2878 


S1M10000034E07 


Staphylococcus aureus 


2879 


S1M10000034E10 


Staphylococcus aureus 


2880 


S1M10000034E11 


Staphylococcus aureus 


2881 


S1M10000034E12 


Staphylococcus aureus 


2882 


S1M10000034F01 


Staphylococcus aureus 


2883 


S1M10000034F02 


Staphylococcus aureus 


2884 


S1M1O000O34FO3 


Staphylococcus aureus 


2885 


S1M10000034F04 


Staphylococcus aureus 


2886 


S1M10000034F05 


Staphylococcus aureus 


2887 


S1M10000034F07 


Staphylococcus aureus 


2888 


S1M10000034F08 


Staphylococcus aureus 


2889 


S1M100O0O34FO9 


Staphylococcus aureus 


2890 


S1M10000034F10 


Staphylococcus aureus 


2891 


S1M10000034F12 


Staphylococcus aureus 


2892 


S1M10000034G02 


Staphylococcus aureus 


2893 


S1M10000034G03 


Staphylococcus aureus 


2894 


S1M10000034G06 


Staphylococcus aureus 


2895 


S1M10000034G07 


Staphylococcus aureus 


2896 


S1M10000034G08 


Staphylococcus aureus 


2897 


S1M10000034G09 


Staphylococcus aureus 
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\~JF J fc£ 1 * 1 Will 


2R98 


S1M10000034G1 1 


VJiUjJriyi CVC- UOt Hi) uu/ cmo 


2899 


S1M10000034G12 


U f t4JSf rjr* Wis vVC" L>MJ UwCMi) 


2900 


S1M10000034H01 


Stanftvlncnccux aureus i 


2901 


S1M10000034H02 


StanhvI/ytJocctts aureus 


2902 


S1M10000034H03 


Sstanhvlncoccus aurenist 


2903 


S1M10000034H06 


Staohvlocaccus aureus 


1 9904 


S1M10000034H07 


XJvU^JI ( yiW\\r \J\* LHi) uu/omj 


900S 


S1M10000034H08 




2906 


S 1 Ml 0000034H09 


S!t/jnhvl/vnrt*u<i fttimi<t 


9007 


M 1 0000014H 1 0 

0 1 IVX X vUuuuJ^n X V 




9908 


SIMIOOOOOlSAOl 




I 9000 


cmi nOOOOlSAOR 


Ljiujjriy ilk, c/ucmiS uurcui 


9010 


^1M1000001SAOO 

O 1 IVX 1 U \J\J\J\JD JH.U7 


ijiL4pfiyi%ji*ui*i*iio uuf chj 


901 1 


qimi nnoooi^ a io 


oiujsnyiuc ulcus cmrtsuo 


9019 

zy iz 


^ 1 Ml 000001 5A 1 1 


^tsmynjJsts^sYfsvjjp surra* iP 

OfUJynyiO^wOCUA uurtSUS 


9011 

Z7lj 


QIMIOOOOfll^A 19 


otupnyiui'VLCUd aureus 


901/1 


^ i mi oooooi ^ro i 


ijiuffnyiuifUCCuo uurtzu^ 


901 ^ 


^1 Ml 000001 SR01 


St/jnlrul/w /!/»/* we mirotiz 
ijiupfiyiu\*ui*i*u& uurauo 


901 A 


^ 1 M 1 000001 5R04 


iJlUjJfiyiUUULClLi UUlcUj 


9017 

Z7l / 


^1M1 000001 SR0R 


Sitnn h\)1ru* /w**/ p snir'£>iic 
ijiujy/iyiLn^u^vuo (JUftsuj 


9Q1 R 

/7lO 


<1 1 Ml 000001 SR 11 

0 1 IVX 1 v UU VUJJD X X 


Oleics// yt C/C- ULfttito (Jul cUti 


9010 
zy iy 


r i m 1 nnoooi sro 1 


ijllAynyiULUCCMb UUf tzuo 


9090 
zyzv 


ciui ftnoooi sro9 

O 1 1VJL J Uuv W J •/ v 


Stnnk\)1nr'nr > / % iii! nitron? 
oiujjftyiuisUi'CUd uur&uo 


9091 
zyz i 


^ 1 Ml 000001 ^P04 

o 1 IVX 1 \J\J\J\J\JJ JK^VH 


^trmVr\.iif\t*f\f*/ % *iv /n iron o 
oiuynyiuvuuKsiib um/cuj 


9099 

Z"ZZ 


^ 1 Ml 000001 SP06 

O J IVX X vUUuujJwUU 


oiujjnyiuuuucuo uurtzua 


9091 


^1M1000001SP1 1 

OX1VXX WUUUJJL-I 1 


kjiuprtyiisuuirtsUo uurcuo 


9094. 


^ 1 M 1 000001 sno 1 

O 1 IVX 1 \J\J\J\)\}D JUu 1 


LjlCdjJ/iyit/UULCLio HUtrz.liis 


909^ 


<s 1 M 1 000001 SD04 


Ol(AjSfiyiL?UUl*l*l*0 (A 141 t>(fO 


909ft 


^1 1 M 1 000001 SOOfi 


OlUJ^/jyiUL-UL-VUo UUIfZUo 


9097 
zyz / 


^1M1 oooooi snoo 


uiujjfiyiisuuuisUd uurtmo 


909ft 
zyzo 


Q 1 M1 000001 1 9 
O I iVl I UUUUUj -J JJ 1 z 


uiupnyiucoccus aureus 


9090 
zyzy 


<; 1 M 1 000001 < ?F02 

O XiVX 1 UvVvVJ J£iv6 




901ft 


S1M1 000003 5E03 

O 1 IVX 1 uuuuv JJUVJ 


SItanh'vJnmrr'lJv /twwm? 


9011 

Z7J X 


cmi 000001 ^Fl)4 

O X IVX X UvUUUJ JCA/t 


iJlUpFiyiLfl^UUltUO LiUf tzuo 


9019 

^7^ 


SI Ml 000001 5F08 

O lXYXX\/V/W/V/J«/J-iVO 


Rtnnhvlftrfirniv m irons 


2011 


<s1 Ml 000001 5E09 

O X1VXX wUV/VA/ J 




2934 


S 1 Ml 000003 5E 12 


Stanhvlornrruv mirpuv 


991 *J 


SI MI 000003 5F03 


Fstfinhvlfycnrrw /jurouv 

UlUUni'll/bVvwMj UHl CMJ 


2936 


S1M10000035F04 


Stanhvlocaccus aureus 


2937 


SI Ml 000003 5F09 


Stanhvlococcus aureus 


2938 


S1M10000035F12 


Stcmhvlocnccus output 


2939 


S1M10000035G02 


Stanhvlococcus aureus 


9040 


S 1 Ml 0000035G09 

O XIVX 1 uuVvVJJVJVy 


Rtn ntTVi nnrkt^f 1 1 p /7?v /v?7 i e 

lJiMfJftytls\+UL'**lt0 14 Hi tz no 


2941 


S1M10000035G11 


Staphylococcus aureus 


2942 


S1M10000035G12 


Staphylococcus aureus 


2943 


S1M10000035H01 


Staphylococcus aureus 


2944 


S1M10000035H07 


Staphylococcus aureus 


2945 


S1M10000035H08 


Staphylococcus aureus 


2946 


S1M10000035H09 


Staphylococcus aureus 
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2947 


S1M10000035H10 


Staphylococcus aureus 


2948 


S1M10000035H11 


Staphylococcus aureus 


2949 


S1M10000036A02 


Staphylococcus aureus 


2950 


S1M10000036A03 


Staphylococcus aureus 


2951 


S1M10000036A04 


Staphylococcus aureus 


2952 


S1M10000036A05 


Staphylococcus aureus 


2953 


S1M10000036A08 


Staphylococcus aureus 


2954 


S1M10000036A11 


Staphylococcus aureus 


2955 


SIM10000036A12 


Staphylococcus aureus 


2956 


S1M10000036B04 


Staphylococcus aureus 


2957 


S1M10000036B06 


Staphylococcus aureus 


2958 


S1M10000036B07 


Staphylococcus aureus 


2959 


S1M10000036B08 


Staphylococcus aureus 


2960 


S1M10000036B11 


Staphylococcus aureus 


2961 


S1M10000036B12 


Staphylococcus aureus 


2962 


S1M10000036C01 


Staphylococcus aureus 


2963 


S1MI0000036C03 


Staphylococcus aureus 


2964 


S1M10000036C04 


Staphylococcus aureus 


2965 


S1M10000036C05 


Staphylococcus aureus 


2966 


S1M10000036C06 


Staphylococcus aureus 


2967 


S1M10000036C07 


Staphylococcus aureus 


2968 


S1M10000036C09 


Staphylococcus aureus 


2969 


S1M10000036C10 


Staphylococcus aureus 


2970 


S1M100OO036DO2 


Staphylococcus aureus 


2971 


S1M10000036D03 


Staphylococcus aureus 


2972 


S1M10000036D06 


Staphylococcus aureus \ 


2973 


S1M10000036D08 


Staphylococcus aureus 


2974 


S1M10000036D10 


Staphylococcus aureus 


2975 


S1M10000036D11 


Staphylococcus aureus 


2976 


S1M10000036D12 


Staphylococcus aureus 


2977 


S1M10000036E06 


Staphylococcus aureus 


2978 


S1M10000036E08 


Staphylococcus aureus 


2979 


S1M10000036E11 


Staphylococcus aureus 


2980 


S1M10000036F06 


Staphylococcus aureus 


2981 


S1M10000036F07 


Staphylococcus aureus 


2982 


S1M10000036F08 


Staphylococcus aureus 


2983 


S1M10000036F09 


Staphylococcus aureus 


2984 


S1M10000036F10 


Staphylococcus aureus 


2985 


S1M10000036F11 


Staphylococcus aureus 


2986 


S1MI0000036G03 


Staphylococcus aureus 


2987 


S1M10000036G07 


Staphylococcus aureus 


2988 


S1M10000036G08 


Staphylococcus aureus 


2989 


S1M10000036G11 


Staphylococcus aureus \ 


2990 


S1M10000036H01 


Staphylococcus aureus 


2991 


S1M10000036H02 


Staphylococcus aureus 


2992 


S1M10000036H03 


Staphylococcus aureus 


2993 


S1M10000036H04 


Staphylococcus aureus 


2994 


S1M10000036H05 


Stapfrylococcus aureus 


2995 


S1M10000036H06 


Staphylococcus aureus 
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2996 


S1M10000036H08 


Staphylococcus aureus 


2997 


S1M10000036H11 


Staphylococcus aureus 


2998 


S1M10000037A02 


Staphylococcus aureus 


2999 


SI Ml 000003 7A03 


Staphylococcus aureus 


3000 


S1M10000037A06 


Staphylococcus aureus 


3001 


SI Ml 000003 7A08 

L-J 1 I'll VWWVV/^/ # J A.W 


Staphylococcus aureus 


3002 


S1M10000037A09 


Staphylococcus aureus 


3003 


S1M10000037A11 


Staphylococcus aureus 


3004 


S1M10000037A12 


Staphylococcus aureus 


3005 


S1M10000037B03 

U X ATA A W W VaJ I U\ImJ 


Stan hvlncnccus aureus 


3006 


S1M10000037B04 

lU 1 IT A 1 VwvvuJ / AJVt 


Sttmhvlncnccux 


3007 


SI Ml 000003 7B05 


Stanhvlncnccux /aureus 


1 1008 


S 1 M 1 0000037B06 


Stanhvlncnccus aureus 


1009 


S 1 Ml 0000037R07 


SIt/jnh'vfncnraiv niiretjs 

UIL4JJI lyllSK'tJKrL' MO uwefu 


3010 


S 1 Ml 0000037B08 


Stanhvlncnccus rnirens 


301 1 


S 1 Ml 0000037B 1 0 


Stanhvlncnccus aureus 


3012 


S 1M1 000003 7B 11 


Stanhvlncnccus aureus 


3013 


S1M10000037B12 

LJ 1 At J. 1 VWW*/ » A-' 1 X* 


Stanhvlncnccus aureus 


3014 


55 1 M 1 0000037C05 


Stanhvlncnccus aureus 


3015 


S 1 M 1 000003 7C06 


Stanhvlncnccus aureus 


3016 


S 1 Ml 0000037C07 


Stanhvlncnccus aureus 


3017 


S1M10000037C08 


Stanhvlncnccus aureus 


3018 


S 1 M 1 0000037C09 


Sftnnhvlncncciis aureus 


3019 

Jul ✓ 


S I Ml 0000037C 1 0 

\J A J.VX A WVW J / «— » 1 V 


Stanhvlncnrcus aureus 


3020 


S1M10000037D04 


Stanhvlococcus aureus 


3021 


S 1 M 1 000003 7D05 

fcj A IT A 1 WWW—* I XS\J~J 


Stanhvlncnccus aureus 


3022 


S1M10000037D06 


Staphylococcus aureus 


3023 


S1M1 000003 7D09 

t— > A ATA A vUvvvJ # i^\J*r 


Stanhvlncnccus aureus 


3024 


S 1 M 1 0000037D 1 2 

A ATA X uuvvvJ / L/ A X» 


Stanhvlncnccus aureus 


3025 


S1M1 000003 7E02 

A 1TA A WWVmf 1 


Stanhvlocnccus aureus 


3026 


SI Ml 000003 7E03 

kj A ATI 1 UUVvVJ / UvJ 


Stanhvlncnccus aureus 


3027 


S1M10000037E06 

k? * ATA 1 W V W-J f Aw W 


Stanhvlocnccus aureus 


3028 


SIM10000037E08 


Staphylococcus aureus 


3029 


S1M10000037E09 


Staphylococcus aureus 


3030 


S1M10000037E10 


Staphylococcus aureus 


3031 


S1M10000037E11 


Staphylococcus aureus 


3032 


S1M10000037E12 


Staphylococcus aureus 


3033 


S1M10000037F02 


Staphylococcus aureus 


3034 


SIM10000O37F03 


Staphylococcus aureus 


3035 


S1M10000037F04 


Staphylococcus aureus 


3036 


S1M10000037F05 


Staphylococcus aureus 


3037 


S1M10000037F06 


Staphylococcus aureus 


3038 


S1M10000037F07 


Staphylococcus aureus I 


3039 


S1M10000037F08 


Staphylococcus aureus 


3040 


S1M10000037F09 


Staphylococcus aureus 


3041 


S1M10000037F10 


Staphylococcus aureus 


3042 


S1M10000037G01 


Staphylococcus aureus 


3043 


S1M10000037G02 


Staphylococcus aureus 


3044 


S1M10000037G03 


Staphylococcus aureus 
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3045 


S1M10000037G06 


Staphylococcus aureus 


3046 


S1M10000037G07 


Staphylococcus aureus 


3047 


S1M10000037G08 


Staphylococcus aureus 


3048 


S1M10000037G10 


Staphylococcus aureus 


3049 


S1M10000037H02 


Staphylococcus aureus 


3050 


S1M10000037H03 


Staphylococcus aureus 


3051 


S1M10000037H05 


Staphylococcus aureus 


3052 


S1M10000037H07 


Staphylococcus aureus 


3053 


S1M10000037H08 


Staphylococcus aureus 


3054 


S1M10000037H09 


Staphylococcus aureus 


3055 


S1M10000037H11 


Staphylococcus aureus 


3056 


S1M10000038A04 


Staphylococcus aureus 


3057 


S1M10000038A07 


Staphylococcus aureus 


3058 


S1M10000038A08 


Staphylococcus aureus 


3059 


S1M10000038A09 


Staphylococcus aureus 


3060 


S1M10000038A11 


Staphylococcus aureus 


3061 


S1M10000038A12 


Staphylococcus aureus 


3062 


S1M10000038B01 


Staphylococcus aureus 


3063 


S1M10000038B03 


Staphylococcus aureus 


3064 


S1M10000038B07 


Staphylococcus aureus 


3065 


S1M1OO00O38BO8 


Staphylococcus aureus 


3066 


S1M10000038B09 


Staphylococcus aureus 


3067 


S1M10000038B12 


Staphylococcus aureus 


3068 


S1M10000038C01 


Staphylococcus aureus 


3069 


S1M10000038C02 


Staphylococcus aureus 


3070 


S1M10000038C06 


Staphylococcus aureus 


3071 


S1M10000038C08 


Staphylococcus aureus 


3072 


S1M10000038C10 


Staphylococcus aureus 


3073 


S1M10000038C11 


Staphylococcus aureus 


3074 


S1M10000038C12 


Staphylococcus aureus 


3075 


SIM10000038D02 


Staphylococcus aureus « 


3076 


S1M10000038D05 


Staphylococcus aureus 


3077 


S1M10000038D07 


Staphylococcus aureus 


3078 


S1M10000038D08 


Staphylococcus aureus 


3079 


S1M10000038D09 


Staphylococcus aureus 


3080 


S1M10000038D10 


Staphylococcus aureus 


3081 


S1M10000038D11 


Staphylococcus aureus 


3082 


S1M10000038D12 


Staphylococcus aureus 


3083 


S1M10000038E01 


Staphylococcus aureus 


3084 


S1M10000038E02 


Staphylococcus aureus 


3085 


S1M10000038E03 


Staphylococcus aureus . 


3086 


S1M10000038E04 


Staphylococcus aureus 


3087 


S1M10000038E05 


Staphylococcus aureus 


3088 


S1M10000038E06 


Staphylococcus aureus 


3089 


S1M10000038E07 


Staphylococcus aureus 


3090 


S1M10000038E10 


Staphylococcus aureus 


3091 


S1M10000038E12 


Staphylococcus aureus 


3092 


SIM10000038F03 


Staphylococcus aureus 


3093 


S1M10000038F04 


Staplrylococcus aureus 
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O AA/1 

3094 


O 1 X li 1 A A A A A1 QT? a <; 

o 1 M 1 000003 or 05 


Staphylococcus aureus 


309j 


C 1 "N>f 1 AA AftAI QT?A£ ^/ 

blM10U0UU3or0O ^ 


Staphylococcus aureus 


OAA/T 

3090 


CI A>f 1 AAfifiA18T7AQ 
o 1 M 1UUUUU3 or Uo 


Staphylococcus aureus 


309 I 


C 1 \/f 1 A AAH A1 CT7AG 

o !IYllUU0UU3orUy 


Staphylococcus aureus 


309o 


C 1 Ayr 1 AAAnAIQTTI A 
o lM.l0U0UU3or 1U 


Staphylococcus aureus 


3oyy 


C 1 A/f 1 A A A A A1 QT? 1 1 

olMi 0U00U3 or 1 1 


Staphylococcus aureus 


o 1 fin 


Q 1 A/f 1 A AAA A1 ttU 1 O 

olMl 0U0UU3 or 12 


Staphylococcus aureus 


3101 


C 1 \/f 1 AAAA A1 Qnn 1 
olMl OU0UU3 5U0 1 


Staphylococcus aureus 


3102 


C 1 fcyM AAAAAIC/'lftl 

S 1 M 1 000003 ou03 


Staphylococcus aureus 


3103 


0 1 A/11 A A ft A A3 C/~* A /I 

olM100UU03otjU4 


Staphylococcus aureus 


1 1 A/I 

3104 


C 1 A/M AAfiAAIQ/^fi^ 1 
5 1 M 1 UUUUU35VJUO 


Staphylococcus aureus 


O 1 AC 

3105 


CI A* 1 AAAfkAO OAHO 

SlM1000U038uUo 


Staphylococcus aureus 


o i n/i 

3106 


ni\fi AAAA AO O/" 1 1 A 

SlM1000003oO10 


Staphylococcus aureus 


3107 


O 1 TV Jff 1 AAAAAO O/"* 1 1 

SlM10000038Cjl l 


Staphylococcus aureus 


^ 1 AO 

3108 


ni * jf 1 A AAA AO O/"* 1 O 

S1M10000038G12 


Staphylococcus aureus 


*5 1 AA 

3109 


O 1XJ1 AAAAAO OUAO 

S1M10000035H03 


Staphylococcus aureus 


31 10 


ptl/TI AAAAAO OtTAT 

S 1 M 1 0000038H07 


Staphylococcus aureus 


O f 1 1 

3111 


CH/1 AAAAAO OTJTAO 

S 1 M 1 0000038H09 


Staphylococcus aureus 


3112 


O 1 X jT1 AAAAAOOU1 1 

S1M10000038H1 1 


Staphylococcus aureus 


31 13 


O 1 TiA 1 AAAAAOQ A AO 

b 1 M 1 0000039 A02 


Staphylococcus aureus 


O 1 1 A 

31 14 


C 1 1i A 1 AAAAAOO A AC 

o 1 M 1 000003 9A0 5 


Staphylococcus aureus 


3115 


O 1 TV A 1 AAAAAO A A f\H 

S 1 M 1 000003 9A07 


Staphylococcus aureus 


O 1 1 £ 

3116 


ni\fi AAAAAOA A AO 

SlM10000039A0o 


Staphylococcus aureus 


3117 


C 1 \ A\ AAAAAO A A 1 1 

S1M10000039A1 1 


Staphylococcus aureus 


3118 


CM XJM AAAAAOA A 10 

S1M10000039A12 


Staphylococcus aureus 


31 19 


O 1 X A 1 A AAA AO AT} AO 

S1M10000039JB02 


Staphylococcus aureus 


3120 


O "IXjTI AAAOAOATiA^ 

S1M1000U039B06 


Staphylococcus aureus 


o n i 

3121 


01\*1 AAAAAO Al>A*7 

SIM 100000391307 


Staphylococcus aureus 


3122 


OIXII AAAAAO ATS 1 A 

S1M10000039B10 


Staphylococcus aureus 


O 1 OO 

3123 


C 1 X At AAAAAO AD 1 0 

S1M10000039B12 


Staphylococcus aureus 


3124 


O 1 X At AAAAAO AO AvI 

S1M10000039C04 


Staphylococcus aureus 


3125 


O lXifl AAAAAOOOAiC 

S1M10000039U0O 


Staphylococcus aureus 


O 1 OiC 

3126 


O 1 \At AAAAAO Of*«A*7 

S 1 M 1 U0UUU3y / 


Staphylococcus aureus 


3127 


C 1 \A 1 AAAAAOOOAQ 

S 1 M 1 000UU39U0O 


Staphylococcus aureus 


O lOO 

3128 


C 1 \A 1 AAAAAOQOAO 

S 1 M 1 UO0UO39CU9 


Staphylococcus aureus 


O 1 Ofl 

3129 


0 1 A/ 1 AAAflAIQfl A 

SlMlUOUU03yU10 


Staphylococcus aureus 


3 13U 


C 1 Ail 1 AAAA (YlQCl 1 


Staphylococcus aureus 


3 13 1 


C 1 A/f 1 AAAAAIQriAO 
0 1 JVl 1 U0UUU3 


otapnyiococcus aureus 


11 io 
3 13z 


q i A/ri nnnnni Qrifio 
o i rvi l \j\j\J\)\jjyijy)y 


oiapijyiococcus aureus 


11 11 

3 133 


q i Ayr i Ann ofvx QTi 1 o 


v^/inmi/ A^A/«/*lfn /71 i^/oi 1 n 

oiapnyiococciis aureus 


1 1 1/1 

3134 


Cl A/11 nAnAA1QT?A1 
o 1 M 1 U0U0U37HU 1 


Staphylococcus aureus 


313D 


C 1 AiTI AAADAIOTh A9 
o 1 M 1 U U UUU3 7JCU o 


Stapliylococcus aureus 


o 1 i*c 
3136 


O 1 AVM AAAftA'20'CAO 

S lM1000U039iiUy 


Staphylococcus aureus 


Jl J / 


<; i mi nnnooiQF i o 

i3 J1VJL1 Wvuw7ijl V 




3138 


SIM10000039E11 


Staphylococcus aureus 


3139 


S1M10000039F02 


Staphylococcus aureus 


3140 


S1M10000039F03 


Staphylococcus aureus 


3141 


S1M10000039F05 


Staphylococcus aureus 


3142 


S1M10000039F07 


Staphylococcus aureus 
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3143 


S1M10000039F08 


Staphylococcus aureus 


3144 


S1M10000039F09 


Staphylococcus aureus 


3145 


S1M10000039F10 


Staphylococcus aureus 


3146 


S1M10000039F12 


Staphylococcus aureus 


3147 


S1M10000039G03 


Staphylococcus aureus 


3148 


S1M10000039G04 


Staphylococcus aureus 


3149 


S1M10000039G07 


Staphylococcus aureus 


3150 


S1M10000039G10 


Staphylococcus aureus 


3151 


S1M10000039H02 


Staphylococcus aureus 


3152 


S1M10000039H03 


Staphylococcus aureus 


3153 


S1M10000039H04 


Staphylococcus aureus 


3154 


S1M10000039H06 


Staphylococcus aureus 


3155 


S1M10000039H07 


Staphylococcus aureus 


3156 


S1M10000039H08 


Staphylococcus aureus 


3157 


S1M10000040A04 


Staphylococcus aureus 


3158 


S1M10000040A05 


Staphylococcus aureus 


j 3159 


S1M10000040A07 


Staphylococcus aureus 


j 3160 


S1M10000040AQ8 


Staphylococcus aureus 


3161 


S1M10000040A10 


Staphylococcus aureus 


3162 


SIM10000040A11 


Staphylococcus aureus 


3163 


S1M10000040B01 


Staphylococcus aureus 


3164 


S1M10000040B03 


Staphylococcus aureus 


3165 


S1M10000040B07 


Staphylococcus aureus 


3166 


S1M10000040B11 


Staphylococcus aureus 


3167 


S1M10000040C03 


Staphylococcus aureus 


3168 


S1M10000040C04 


Staphylococcus aureus 


3169 


S1M10000040C05 


Staphylococcus aureus 


3170 


S1M10000040C06 


Staphylococcus aureus 


3171 


S1M10000040C07 


Staphylococcus aureus 


3172 


S1M10000040C08 


Staphylococcus aureus 


3173 


S1M10000040C10 


Staphylococcus aureus 


3174 


S1M10000040C11 


Staphylococcus aureus 


3175 


S1M10000040D01 


Staphylococcus aureus 


3176 


S1M10000040D03 


Staphylococcus aureus 


3177 


S1M10000040D08 


Staphylococcus aureus 


3178 


S1M10000040D09 


Staphylococcus aureus 


3179 


S1M10000040D11 


Staphylococcus aureus 


3180 


S1M10000040E01 


Staphylococcus aureus 


3181 


S1M10000040E02 


Staphylococcus aureus 


3182 


S1M10000040E04 


Staphylococcus aureus 


3183 


S1M10000040E05 


Staphylococcus aureus 


3184 


S1M10000040E06 


Staphylococcus aureus 


3185 


S1M10000040E07 


Staphylococcus aureus 


3186 


S1M10000040E09 


Staphylococcus aureus 


3187 


S1M10000040E10 


Staphylococcus aureus 


3188 


S1M10000040E11 


Staphylococcus aureus 


3189 


S1M10000040E12 


Staphylococcus aureus 


3190 


S1M10000040F01 


Staphylococcus aureus 


3191 


S1M10000040F02 


Staphylococcus aureus 
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riftna namA 
V^IUUC lldlllc 


(~\i"ciq n i cm 


1 1 oo 


c i \a i oooon/iOFni 


Staphylococcus aureus 


1101 

31V3 


qi iwf i 0000040F04 


oiupnyiococcus aureus 


11 OA 

3iy4 


qi \a i ooooo4ofo<i 


dtapnyiococciis aureus 


11 0<» 
3 lyj 


QllvTl 0000O4OFOA 


aiapnyiococcus aureus 


11 Q£ 


etui ooooo4ofor 


oiupnyiococcits aureus 


11 07 


q 1 m i 0000040FOQ 


oiupnyiococcus aureus 


11 08 


q i aa i 0000040F 1 7 
o i ivi i uuuuufur l z 


^lapnyiococcus aureus 


1 1 00 


qiavti 0000040*^01 

o 1 IVI 1 UUUUv'f UUf U 1 


oiapnyiococcus aureus 


1700 


QiMiooooo40fi07 

OllVllUUUUU^lAJUZ 


^fstnlnt) '/i/»rt/»/*t/p mtvo+ie 

oiapnyiococcus aureus 


1701 

3ZU1 


c i \a i nonAA/i AnA4 


Staphylococcus aureus 


17A7 
3ZUZ 


c 1 \/ti (\f\i\(\{\Ar\fi(\n 

o 1 M. 1 / 


oiapnyiococcus aureus 


iiai 
32U3 


Qiv/ri AAAAA/iAfiAQ 


Staphylococcus aureus 


11A/I 

32U4 


G 1TVvf 1 AAAAA/1 (\n 1 7 

olMIuUUUU4Uul2 


Staphylococcus aureus 


ii ac 
3205 


C 1 A>f 1 AAAAA/f Auni 

o 1 Ml UUUUU4UriUZ 


Staphylococcus aureus 


32 Uo 


C1 \>f 1 AAAAA/1 AUA1 


Staphylococcus aureus 


32U7 


C1AA1 AAAAA/1 AUA/1 

o 1 M 1 UUUUU4Uriv4 


Staphylococcus aureus 


32Uo 


CI AAI AAAAA/1 AUAC 

ft 1 M 1 UUuUU4UriUD 


Staphylococcus aureus 


lino 
32U9 


C 1 \A 1 AAAAA/1 AIJA7 

a 1 M 1 UUUUU4UJriU / 


Staphylococcus aureus 


ii i a 
321U 


C 1 \A 1 AAAAA/l fXU 1 A 
olMl UUUUU4UH 1 U 


Staphylococcus aureus 


ii 1 1 


C 1 \A 1 AAAAA/1 1 A A1 

o 1 M 1 UU UUU4 1 AU3 


Staphylococcus aureus 


qui 
3212 


C 1 A/f 1 AAAAA/1 1 Dm 

o 1 M 1 UUUUU4 1 BUZ 


Staphylococcus aureus 


n 1 1 
3213 


C 1 A/T1 AAAAA/1 1 13A1 

o 1M 1 UUUUU4 1 15U3 


Staphylococcus aureus 


11 1 A 

32 14 


c i \/f i aaaaa/i i nn< 
d 1 M 1 UUUUU4 1 JdUD 


Staphylococcus aureus 


ii i < 
321 J 


C 1 TV/M AAAAA/1 1 DAK 

o 1 M 1 UUUUU4 1 JtSUO 


Staphylococcus aureus 


ii 1 £ 
32 Jo 


C 1 \A 1 AAAAA/f 1 UA7 
£>1MJ UUUUU4 11511/ 


Staphylococcus aureus 


ii 1 1 
321 / 


C 1 \At AAAAA/1 1 T> 1 7 

o 1M1UUUUU41iJ1Z 


Staphylococcus aureus 


11 1 Q 

32 lo 


C f lV/fl AAAAA/1 1 fAft 
o 1 M 1 UUUUU4 1 L/Uo 


Staphylococcus aureus 


11 1 o 

32 iy 


C 1 \A 1 AAAAA/1 1 C 1 A 
D 1 M 1 UUUUU4 1 U 1U 


Staphylococcus aureus 


aim 


C 1 \A 1 AAAAA/1 1 C 1 1 
MMlUUUUU4l0l 1 


Staphylococcus aureus 


in i 
3221 


C 1 \A1 AAAAA/1 1 TV!/? 

0 1 M 1 UUUUU4 1 DUO 


Staphylococcus aureus 


j nil 
3222 


C 1 \A1 AAAAA/1 1 r>A7 

MM1UUUUU41LHJ / 


Staphylococcus aureus 


1171 
3223 


l C I X/T1 nAAAAzl 1 nAfi 
olMlUUUUv41JJU5 


Staphylococcus aureus 


3ZZ4 


C1V/f1 AAAAAAITll A 
o 1 M 1 UUUUU4 1 1J I U 


Staphylococcus aureus 


177 < 

3ZZD 


C1X/T1 AAAAA/HTI17 
b 1 JV1 1 UUUUU4 1 Lf 1Z 


Staphylococcus aureus 


177/C 
3ZZO 


CI \A1 nAAAA/11T7A.l 
0 1 JV1 1 U UUUU4 1 EAJJ 


Staphylococcus aureus 


1777 
3ZZ 1 


C 1 \A 1 HAAAAA 1 T7ft£ 
O I JVi 1 WWy)** 1 UUO 


Staphylococcus aureus 


1775? 
3ZZO 


c i A>f i no nrifid l foo 


Staphylococcus aureus 


1770 


Q 1 "N/TI 000004 1 P 1 7 

o l jyj. i uuu vu't i xi i z 


oiapnyiococcus aureus 


1710 


^ 1 "M 1 000004 1 F01 


oiupnyiucuLfK'Uo uureus 


1711 


^lVTlOOOOOdlFl 1 




17^7 


Q IIV/T 1 000004 1 F 1 9 


oiapnyiococcus aureus 


1711 


<»i mi 000004 inoi 


oiapnyiococcus aureus 


171A 
3Z34 


Q 1 M 1 000004 1 HO A 
o 1 JVI 1 UUINaW 1 vJUO 


Staphylococcus aureus 




SI Ml 000004 1G08 

OllVllVwUVVt J VIVO 


kjilAUftjrl\J\*\Ji*\*l4o UHf edg 


3236 


S1M10000041G10 


Staphylococcus aureus 


3237 


S1M10000041G11 


Staphylococcus aureus 


3238 


S1M10000041H01 


Staphylococcus aureus 


3239 


S1M10000041H04 


Staphylococcus aureus 


3240 


S1M10000041H05 


Staphylococcus aureus 
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3241 


S1M10000041H07 


Staphylococcus aureus 


3242 


S1M10000041H08 


Staphylococcus aureus 


3243 


S1M10000041H09 


Staphylococcus aureus 


3244 


S1M10000042A04 


Staphylococcus aureus 


3245 


S1M10000042A05 


Staphylococcus aureus 


3246 


S1M10000042A06 


Staphylococcus aureus 


3247 


S1M10000042A07 


Staphylococcus aureus 


3248 


S1M10000042A09 


Staphylococcus aureus 


3249 


S1M10000042A11 


Staphylococcus aureus 


3250 


S1M10000042A12 


Staphylococcus aureus 


3251 


S1M10000042B02 


Staphylococcus aureus 


3252 


S1M10000042B03 


Staphylococcus aureus 


3253 


S1M10000042B06 


Staphylococcus aureus 


3254 


S1M10000042B07 


Staphylococcus aureus 


3255 


S1M10000042B08 


Staphylococcus aureus 


3256 


S1M10000042B09 


Staphylococcus aureus 


3257 


S1M10000042B10 


Staphylococcus aureus 


3258 


S1M10000042B11 


Staphylococcus aureus 


3259 


S1M10000042B12 


Staphylococcus aureus 


3260 


S1M10000042C02 


Staphylococcus aureus 


3261 


S1M10000042C06 


Staphylococcus aureus 


3262 


SIM10000042C10 


Staphylococcus aureus 


3263 


S1M10000042C11 


Staphylococcus aureus 


3264 


S1M10000042D04 


Staphylococcus aureus 


3265 


S1M10000042D07 


Staphylococcus aureus 


3266 


S1M10000042D10 


Staphylococcus aureus 


3267 


S1M10000042D11 


Staphylococcus aureus 


3268 


S1M10000042E03 


Staphylococcus aureus 


3269 


S1M10000042E06 


Staphylococcus aureus 


3270 


S1M10000042E08 


Staphylococcus aureus 


3271 


S1M10000042F01 


Staphylococcus aureus 


3272 


S1M10000042F02 


Staphylococcus aureus 


3273 


S1M10000042F05 


Staphylococcus aureus 


3274 


S1M10000042F06 


Staphylococcus aureus 


3275 


S1M10000042F08 


Staphylococcus aureus 


3276 


SIM10000042F09 


Staphylococcus aureus 


3277 


S1M10000042F10 


Staphylococcus aureus 


3278 


S1M10000042F11 


Staphylococcus aureus 


3279 


S1M10000042G01 j 


Staphylococcus aureus 


3280 


S1M10000042G03 


Staphylococcus aureus 


3281 


S1M10000042G08 


Staphylococcus aureus 


3282 


S1M10000042G09 


Staphylococcus aureus 


3283 


S1M10000042G12 


Staphylococcus aureus 


3284 


S1M10000042H05 


Staphylococcus aureus 


3285 


S1M10000042H07 


Staphylococcus aureus 


3286 


S1M10000042H11 


Staphylococcus aureus 


| 3287 


S1M10000043A02 


Staphylococcus aureus 


3288 


S1M10000043A03 


Staphylococcus aureus 


3289 


S1M10000043A04 


Staphylococcus aureus 
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39 QO 


S 1 M 1 0000043 A06 




3291 


S1M10000043A07 


Stanhvlncocctts mirpus. 


3292 


SI Ml 0000043 AO 8 


Stonhvlficoccus output 


3293 


S1M10000043A10 


XJOAl/f IJrlUwUwwlNI UWr CHJ 


3294 


S1M10000043A11 
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Staphylococcus aureus 
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Staphylococcus aureus 
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S1M10000043H09 


Staphylococcus aureus 
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Staphylococcus aureus 
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S1M10000043H11 


Staphylococcus aureus 
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S1M10000044A02 


Staphylococcus aureus 
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3339 


S1M10000044A06 


Staphylococcus aureus 


3340 


S1M10000044A08 


Staphylococcus aureus 


3341 


S1M10000044A09 


Staphylococcus aureus 


3342 


S1M10000044A11 


Staphylococcus aureus 


3343 


S1M10000044A12 


Staphylococcus aureus 


3344 


S1M10000044B01 


Staphylococcus aureus 


3345 


S1M10000044B02 


Staphylococcus aureus 


3346 


S1M10000044B05 


Staphylococcus aureus 


3347 


S1M10000044B06 


Staphylococcus aureus 


3348 


S1M10000044B08 


Staphylococcus aureus 


3349 


S1M10000044B11 


Staphylococcus aureus 


3350 


S1M10000044B12 


Staphylococcus aureus 


3351 


S1M10000044C04 


Staphylococcus aureus 


3352 


S1M10000044C06 


Staphylococcus aureus 


3353 


S1M10000044C07 


Staphylococcus aureus 


3354 


S1M10000044C08 


Staphylococcus aureus 


3355 


S1M10000044C11 


Staphylococcus aureus 


3356 


S1M10000044C12 


Staphylococcus aureus 


3357 


S1M10000044D01 


Staphylococcus aureus 


3358 


S1M10000044D04 


Staphylococcus aureus 


3359 


S1M10000044D06 


Staphylococcus aureus 


3360 


S1M10000044D08 


Staphylococcus aureus 


3361 


S1M10000044D09 


Staphylococcus aureus 


3362 


S1M10000044D10 


Staphylococcus aureus 


3363 


S1M10000044D11 


Staphylococcus aureus 


3364 


S1M10000044D12 


Staphylococcus aureus 


3365 


S1M10000044E01 


Staphylococcus aureus 


3366 


S1M10000044E02 


Staphylococcus aureus 


3367 


S1M10000044E06 


Staphylococcus aureus 


3368 


S1M10000044E07 


Staphylococcus aureus 


3369 


S1M10000044E09 


Staphylococcus aureus 


3370 


S1M10000044E10 


Staphylococcus aureus 


3371 


S1M10000044E11 


Staphylococcus aureus 


3372 


S1M10000044F02 


Staphylococcus aureus 


3373 


S1M10000044F06 


Staphylococcus aureus 


3374 


S1M10000044F08 


Staphylococcus aureus 


3375 


S1M10000044F10 


Staphylococcus aureus 


3376 


S1M10000044G02 


Staphylococcus aureus 


3377 


S1M10000044G05 


Staphylococcus aureus \ 


3378 


S1M10000044G08 


Staphylococcus aureus 


3379 


S1M10000044G10 


Staphylococcus aureus 


3380 


S1M10000044G11 


Staphylococcus aureus 


3381 


S1M10000044H06 


Staphylococcus aureus 


3382 


S1M10000044H07 


Staphylococcus aureus 


3383 


S1M10000044H08 


Staphylococcus aureus 


3384 


S1M10000044H09 


Staphylococcus aureus 


3385 


S1M10000044H10 


Staphylococcus aureus 


3386 


S1M10000044H11 


Staphylococcus aureus 


3387 


S1M10000045A02 


Staphylococcus aureus 
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S1M10000045H06 


Staphylococcus aureus 


3432 


S1M10000045H10 


Staphylococcus aureus 


3433 


S1M10000045H11 


Staphylococcus aureus 


3434 


S1M10000046A03 


Staphylococcus aureus 


3435 


S1M10000046A04 


Staplrylococcus aureus 


3436 


S1M1O0OOO46AO6 


Staphylococcus aureus 
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3437 


S1M10000046A08 


Staphylococcus aureus 


3438 


S1M10000046A09 


Staphylococcus aureus 


3439 


S1M10000046A11 


Staphylococcus aureus 


3440 


S1M10000046A12 


Staphylococcus aureus 


3441 


S1M10000046B01 


Staphylococcus aureus 


3442 


S1M10000046B03 


Staphylococcus aureus 


3443 


S1M10000046B04 


Staphylococcus aureus 


3444 


S1M10000046B05 


Staphylococcus aureus 


3445 


S1M10000046B07 


Staphylococcus aureus 


3446 


S1M10000046B08 


Staphylococcus aureus 


3447 


S1M10000046B09 


Staphylococcus aureus 


3448 


S1M10000046B11 


Staphylococcus aureus 


3449 


S1M10000046B12 


Staphylococcus aureus 


3450 


S1M10000046C02 


Staphylococcus aureus 


3451 


S1M10000046C04 


Staphylococcus aureus 


3452 


S1M10000046C05 


Staphylococcus aureus 


3453 


S1M10000046C06 


Staphylococcus aureus 


3454 


S1M10000046C07 


Staphylococcus aureus 


3455 


S1M10000046C08 


Staphylococcus aureus 


3456 


S1M10000046C11 


Staphylococcus aureus 


3457 


S1M10000046C12 


Staphylococcus aureus 


3458 


S1M10000046D01 


Staphylococcus aureus 


3459 


S1M10000046D02 


Staphylococcus aureus 


3460 


S1M10000046D03 


Staphylococcus aureus 


3461 


S1M10000046D04 


Staphylococcus aureus 


3462 


S1M10000046D05 


Staphylococcus aureus 


3463 


S1M10000046D08 


Staphylococcus aureus 


3464 


S1M10000046D09 


Staphylococcus aureus 


3465 


S1M10000046D10 


Staphylococcus aureus 


3466 


S1M10000046D11 


Staphylococcus aureus 


3467 


S1M10000046D12 


Staphylococcus aureus 


3468 


S1M10000046E01 


Staphylococcus aureus 


3469 


S1M10000046E02 


Staphylococcus aureus 


3470 


S1M10000046E04 


Staphylococcus aureus 


3471 


S1M10000046E07 


Staphylococcus aureus 


3472 


S1M30000046E08 


Staphylococcus aureus 


3473 


S1M10000046E10 


Staphylococcus aureus 


3474 


S1M10000046F01 


Staphylococcus aureus 


3475 


S1M10000046F02 


Staphylococcus aureus 


| 3476 


S1M10000046F05 


Staplrylococcus aureus 


3477 


S1M10000046F06 


Staphylococcus aureus 


3478 


S1M10000046F08 


Staphylococcus aureus 


3479 


S1M10000046F09 


Staphylococcus aureus 


3480 


S1M10000046F10 


Staphylococcus aureus 


3481 


S1MI0000046F12 


Staphylococcus aureus 


3482 


S1M10000046G01 


Staphylococcus aureus 


3483 


S1M10000046G02 


Staphylococcus aureus 


3484 


S1M10000046G03 


Staphylococcus aureus 


3485 


S1M10000046G04 


Staphylococcus aureus 
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Staphylococcus aureus 


3531 


S1M10000047E06 


Staphylococcus aureus 


3532 


S1M10000047E08 


Staphylococcus aureus 


3533 


S1M10000047E09 


Staphylococcus aureus 


3534 


S1M10000047E10 


Staphylococcus aureus 
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3535 


S1M10000047E11 


Staphylococcus aureus 


3536 


S1M10000047E12 


Staphylococcus aureus 


3537 


S1M10000047F02 


Staphylococcus aureus 


3538 


S1M10000047F03 


Staphylococcus aureus 


3539 


S1M10000047F04 


Staphylococcus aureus 


3540 


S1M10000047F05 


Staphylococcus aureus 


3541 


S1M10000047F06 


Staphylococcus aureus 


3542 


S1M10000047F07 


Staphylococcus aureus 


3543 


S1M10000047F08 


Staphylococcus aureus 


3544 


S1M10000047F09 


Staphylococcus aureus 


3545 


S1M10000047F10 


Staphylococcus aureus 


3546 


S1M10000047F11 


Staphylococcus aureus 


3547 


S1M10000047F12 


Staphylococcus aureus 


3548 


S1M10000047G01 


Staphylococcus aureus 


3549 


S1M10000047G02 


Staphylococcus aureus 


3550 


S1M10000047G04 


Staphylococcus aureus 


3551 


S1M10000047G05 


Staphylococcus aureus 


3552 


S1M10000047G06 


Staphylococcus aureus 


3553 


S1M10000047G07 


Staphylococcus aureus 


3554 


S1M10000047G08 


Staphylococcus aureus 


3555 


S1M10000047G09 


Staphylococcus aureus 


3556 


S1M10000047G10 


Staphylococcus aureus 


3557 


S1M10000047H03 


Staphylococcus aureus 


3558 


S1M10000047H04 


Staphylococcus aureus 


3559 


S1M10000047H05 


Staphylococcus aureus 


3560 


S1M10000047H06 


Staphylococcus aureus 


3561 


S1M10000047H07 


Staphylococcus aureus 


3562 


S1M10000047H08 


Staphylococcus aureus 


3563 


S1M10000047H09 


Staphylococcus aureus 


3564 


S1M10000047H11 


Staphylococcus aureus 


3565 


S1M10000048A02 


Staphylococcus aureus 


3566 


S1M10000048A03 


Staphylococcus aureus 


3567 


S1M10000048A04 


Staphylococcus aureus 


3568 


S1M10000048A05 


Staphylococcus aureus 


3569 


S1M10000048A06 


Staphylococcus aureus 


3570 


S1M10000048A07 


Staphylococcus aureus 


3571 


SIM10000048A09 


Staphylococcus aureus 


3572 


S1M10000048A10 


Staphylococcus aureus 


3573 


S1M10000048A11 


Staphylococcus aureus 


3574 


S1M10000048A12 


Staphylococcus aureus \ 


3575 


S1M10000048B02 


Staphylococcus aureus 


3576 


S1M10000048B05 


Staphylococcus aureus 


3577 


S1M10000048B08 


Staphylococcus aureus 


3578 


S1M10000048B10 


Staphylococcus aureus 


3579 


S1M10000048B11 


Staphylococcus aureus 


3580 


S1M10000048B12 


Staphylococcus aureus 


3581 


S1M10000048C01 


Staphylococcus aureus 


3582 


S1M10000048C02 


Staphylococcus aureus 


3583 


S1M10000048C03 


Staphylococcus aureus 
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OCCJULr 






1 CQA 


o1JV11UUUvU £ t0v^UJ 


Oiapnyi{jcoccu6 aureus 




OllviiuwVuy'rOvvU 




^R6 


^1 1VT1 0000n4RPfi7 


LjtUUriyiULtULtlfUa UUftZUa 


J Jo / 


<U Ml HflOflfUlRCOR 


&f/in Vi\ilnr fi/rtiv /nil Y& u c 
kjiujjftyiu^uui^uo Liufc kj 


^RR 


o i iv/T 1 0fift0ft4RP AQ 

o 1 IVl i UU VA/l/H-Ov/Uy 




^RQ 


<?1Mlftft0flft4RP1 1 


rTMlnf* f\f*fii c /Tt/**^i/c 
iJiUJJriyiULiUirLUo CAUfC-Uo 




<j i m i aaaaaaqtvy? 

0 1 JV1 1 WWyJ^t OJLWZ 


oiupnyiooocciib cfitrsiis 




a 1 IVl I vvVUlrto JL/VO 


oiupnyiococcub aureus 




mi nnnnnd. anno 


oiapnyiococcuii aureus 




0 1 ivi 1 U\j\J\J\J l tOLJ I u 


diopnyiococcus aureus 


7 CO A 


qi mi aaaaaarfu 9 

0 1 IVl 1 UUUUUfoU 1 z 


oiapnyiococcus aureus 


QCO< 

35*0 


c i \a 1 aaaaaact? A9 
o l IVl 1 UUUUU4 5 HUZ 


Staphylococcus aureus 


33VO 


C 1 A/T 1 AAAAAA RT7 A7 


Staphylococcus aureus 


3597 


0 1 A/f 1 AAAAA/1 CD A/I 

b 1 JYl 1 UUUUU4 5liU4 


Staphylococcus aureus 


3598 


C 1 A/f 1 AAAAAA QT? A£ 
MM1 UUUUU4 oxiUO 


Staphylococcus aureus 


•2 coo 


Q1 AA1 AAAAAA RPA7 
0 1 JVL 1 U UUUU4 oca) I 


Staphylococcus aureus 


3oUU 


Ol AA1 AAAAA/1 QUA Q 
o lIYllUUUUU45iiU5 


Staphylococcus aureus 


30U1 


C 1 A/T1 A A AAA/1 QTJ 1 A 

a 1 M 1 UUUUU4oxi 1 U 


Staphylococcus aureus 


30UZ 


C 1 AA 1 AAAAA/1 RJ7A9 


Staphylococcus aureus 


30U3 


Q 1 AA 1 AAAAAA BTJA7 


Staphylococcus aureus 


q^aa 
30U4 


ci x/ri AAAA AART7AR 
o 1 JVllUi/UUU'f or Uo 


Staphylococcus aureus 


301/3 


C 1 A A 1 AAA AAA CP AO 


oiapnyiococcus aureus 


i*;a< 
30U0 


Q 1 AA 1 AAA A AAR1? 1 1 
olMlUUUUlKfor 1 1 


siapnyiococcus aureus 


30U/ 


C 1 A/f 1 AAA AAACT? 1 9 
o 1 IVL 1 UUUI/U4 or 1 z 


Staphylococcus aureus 


. 30U5 


C 1 A A 1 AAA AAARO A9 
o 1 IVl 1 UUUUUHoVJUZ 


Staphylococcus aureus 


7£AQ 

jouy 


Q 1 AA 1 AAAAAARn (\1 


oiapnyiococcus aureus 


301U 


Q1 AA1 AAAAAAQnAA 


Staphylococcus aureus 


9/11 1 


Ql AA1 AAAAAARnA^ 


Staphylococcus aureus 


3012 


Q 1 A/f 1 AAAAAA CnA7 

b i jyi i uuuuu4 ouu / 


Staphylococcus aureus 


3013 


C 1 AA 1 AAAAAA ftfl 1 A 
o 1 MI UUUUU^oij 1 U 


Staphylococcus aureus 


30J4 


C 1 A A 1 AAAAAA 2n 1 1 


Staphylococcus aureus 


301 D 


Q 1 AA1 AAAAAAfil-TA 1 
o 1 IVl 1 vvvkjVH orlU 1 


oiapnyiococcus aureus 


3010 


Q 1 AA 1 AAAAAA RTJA9 


oiapnyiococcus aureus 


301 / 


Q 1 AA 1 AAAnAzlRHn^ 
o I JV1 lUUUUU'rorlU J 


oiapnyiococcus aureus 


7£1 R 
3015 


Q 1 AA 1 AAAAAAR 14 A A 


oiapnyiococcus aureus 


00 IV 


Q I NA1 AAAAAARHAS 
o 1 IVl 1 UU IrUU'tOriU J 


oiapnyiococcus aureus 






i^iuyriyiuuuLcuo uiiceua 




o 1 ivi i uuuuuh onu o 


vjiLtjjriyt uisULsUiij ciurcu^ 


7699 


0 1 IVl 1 \j\J\J\J\J*r OnU7 


$£tsin Pi\) }n/*f\f*f* 1 1 c /it ir 01 1 c 

kjlUpriyiULrULfUUj ClUl tZUd 




«i 1 m 1 f»nnno4 rh i o 


ijiupfiytui/\sL>isU& nut ewj 


7694 




kjlUpftyiUl^UL^UUj LiUf CUJ 


7695 


D 1 IVl 1 UUUUUU-7JD 1 1/ 


ijiupriyiuL-ijLLrUct ciureia 


7696 
30Z0 


Q 1 AA 1 A AO AAA 1 PA 1 
o l ivi l uuuuuu x r \j i 


oiapnyiococcus aureus 


3627 


S1M10000006B12 


Staphylococcus aureus 


3628 


S1M10000003D09 


Staplrylococcus aureus 


3629 


S1M10000001D11 


Staphylococcus aureus 


3630 


S1M1000OO03B07 


Staphylococcus aureus 


3631 


S1M10000002A07 


Staphylococcus aureus 


3632 


S1M10000003F11 


Staphylococcus aureus 
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Organism 


3633 


S1M10000047C07 


Staphylococcus aureus 


3634 


S1M10000013F10 


Staphylococcus aureus 


3635 


S1M10000014D11 


Staphylococcus aureus 


3636 


S1M10000015F05 


Staphylococcus aureus 


3637 


S1M10000048D01 


Staphylococcus aureus 


3638 


S1M10000011C03 


Staphylococcus aureus 


3639 


S1M10000012F03 


Staphylococcus aureus 


3640 


S1M10000002F07 


Staphylococcus aureus 


3641 


S1M10000048G01 


Staphylococcus aureus 


3642 


S1M10000009G12 


Staphylococcus aureus 


3643 


S1M10000012D05 


Staphylococcus aureus 


3644 


S1M10000014D07 


Staphylococcus aureus 


3645 


S1M10000047C05 


Staphylococcus aureus 


3646 


S1M1OO00O18D08* 


Staphylococcus aureus 


3647 


S1M10000047B01 


Staphylococcus aureus 


3648 


S1M10000047H10 


Staphylococcus aureus 


3649 


S1M10000001A04 


Staphylococcus aureus 


3650 


S1M10000016E01 


Staphylococcus aureus 


3651 


S1M10000017E12 


Staphylococcus aureus 


3652 


S1M10000019B01 


Staphylococcus aureus 


3653 


S1M10000048F03 


Staphylococcus aureus 


3654 


S1M10000034A07 


Staphylococcus aureus 


3655 


S1M10000023G01 


Staphylococcus aureus 


3656 


S1M10000021G12 


Staphylococcus aureus 


3657 


S1M10000024E04 


Staphylococcus aureus 


3658 


S1M10000028H08 


Staphylococcus aureus 


3659 


S1M10000022B07 


Staphylococcus aureus 


3660 


S1M10000003A05 


Staphylococcus aureus 


3661 


S1M10000003A09 


Staphylococcus aureus 


3662 


S1M10000003E01 


Staphylococcus aureus 


3663 


S1M10000004C11 


Staphylococcus aureus 


3664 


S1M10000007E08 


Staphylococcus aureus 


3665 


S1M10000021G06 


Staphylococcus aureus 


3666 


S1M10000024C06 


Staphylococcus aureus 


3667 


S1M10000024D01 


Staplrylococcus aureus 


3668 


S1M10000027D07 


Staphylococcus aureus 


3669 


S1M10000027E03 


Staphylococcus aureus 


3670 


S1M10000027G01 


Staphylococcus aureus 


3671 


S1M10000029A03 


Staphylococcus aureus 


3672 


S1M10000032B10 


Staphylococcus aureus * 


3673 


S1M10000032C07 


Staphylococcus aureus 


3674 


S1M10000038D04 


Staphylococcus aureus 


3675 


S1M10000047D07 


Staphylococcus aureus 


3676 


S1M10000048B03 


Staphylococcus aureus 


3677 


S1M10000048B06 


Staphylococcus aureus 


3678 


S1M10000048C10 


Staphylococcus aureus 


3679 


SIM10000048F05 


Staphylococcus aureus 


| 3680 


S4M10000001C01 


Salmonella typhimurium 


3681 


S4M10000002B06 | 


Salmonella typhimurium 
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ciunc iidiuc 


AffTQnicm 
VSri'dDlMIl 


JooZ 


q/ia/ti aaaaaaoraq 


SalnxoYiadlci typhiniwiuin 


iooi 


C/iTV/ri AAAAAAOnAA 


Salmonella typhimuriuni 


16QA 




ouunoritziia typni murium 


30o5 


qa \a i aaaa a a ^nn *< 

o*UVi l \)\J\j\J\J\J D\J\J J 


^silwt am/i I J si firm m t-*m4 

oaimOrieua typnimUriUTn 


Joao 


q.a\a 1 aaaaaa*\HA9 


daimorieiia, lypnimurium 


jOo / 


o'riVll UUUUUUOAUO 


oaiffiOfisiia iypnufiuriuTri 


Jooo 


c/t\/f i aaaaaaa a ar 


Salmonella typhitnufium 




O/tAAl AAAAAAA/'VA'* 


Salmonella typhiniiifium 


3t>yo 


QA\A 1 AAAAAAAI7A8 
o4JYl 1 UUUUOOOr Oo 


salmonella lypnimuriuTn 


3691 


O/fTVyft AAAAAAOYJ A 1 

o4M L UUU000 /OO 1 


Salmonella typhimuvlum 


*2*go 
J69Z 


QA\A1 A AAAAA C/^A S? 


Salmonella typhimwium 


3693 


S4M 1 OOUUOUoli 1 0 


Salmonella typhimurium 


3694 


O/l AjTI AAAAAAO A A5 

o4M 1000000 yAOj 


Salmonella typhimurium 


3695 


C> /I X if 1 AAAAA t A"D A C 

S4M 1 00000 1 01305 


Salmonella typhimurium 


3696 


S4M 1 00000 1 0U04 


Salmonella typhimurium 


3697 


O/t A 41 AAAAA 1 ATJft/1 

o4M 1 00000 1 0H04 


Salmonella typhimurium 


3698 


a AH. XI AAAAA1 1 T\AO 

S4M1000001 IDOo 


Salmonella typhimurium 


3699 


OvIAvM AAAAA1 IT? A© 

S4M 1 00000 1 1 fcOc 


Salmonella typhimurium 


3700 


CMA/f 1 AAAAA 10UA/C 

S4M 1 00000 lZxJOo 


Salmonella typhimurium 


3701 


O/IAif 1 AAAAA lOTSI O 

b4M!00000 IZrSlZ 


Salmonella typhimurium 


nAo 

3702 


O /I A if 1 AAAAA 1 OA AO 

b4M 1 00000 1ZD0Z 


Salmonella typhimurium 


3703 


O/tAiffl AAAAA 11UAO 

b4M 1 00000 13 HOZ 


Salmonella typhimurium 


3704 


O/l A/f 1 AAAAA 1 /1T2A< 

o4IVl 100000 141505 


Salmonella typhimurium 


3705 


C A A A 1 AAAAA 1 /I T\A/1 

S4M 100000 14U04 


Salmonella typhimurium 


3706 


O/l A At AAAAA 1 AT\f\n 

o4M100000 14D0 / 


Salmonella typhimurium 


3707 


OAAJT1 AAAAA 1 vlT_JAO 

d4Mi 00000 14H0Z 


Salmonella typhimurium 


370& 


C/tAvT1 AAAAA1 <T3 1 1 
o4M 1 00000 1 JD 1 1 


Salmonella typhimurium 


3709 


CM Ajf 1 AAAAA 1 CCAQ 

b4M 100000 15b09 


Salmonella typhimurium 


3710 


C/lAif 1 AAAAAliC A AO 

S4M 1 00000 1 o A0Z 


Salmonella typhimurium 


371 1 


O/l A iff 1 AAAAA 1 ©T"1A A 

b4M 1 00000 1 81-HJy 


Salmonella typhimurium 


3712 


C A A /f 1 AAAAA 1 OC 1 A 

S4M 1 00000 1 oh 1 0 


Salmonella typhimurium 


3713 


O/l A jf 1 AAAAA 1 Of 1 A 

S4M 100000 lor 10 


Salmonella typhimurium 


1*7 1 /i 
3/14 


C/lA>f1 AAAAA 1 Qnf\1 
o4M 1 UOUUU 1 out/ J 


Salmonella typhimurium 


OTIC 
J / 15 


Q/1Avt1 AAAAA 1 CUA/1 


Salmonella typhimurium 


J/lo 


Q/IAA1 AAAAA 1 OT7 A< 

S4JV1 1 uoouo i yr 


Salmonella typhimurium 


OTT7 


Q/l AA1 AAAAA 1 Qfl A/l 
34JV1 1 UUOUU iy vjUh 


Salmonella typhimurium 


1*71 B 


QidAvTI AAAAA TOrtA^ 


oaimoneuu typFiimurium 


111 Q 

d i iy 


A AAA A 1 OMA/\ 


ouimuneuu lypnimurium 


noA 
J /zu 


QilMI AAAAA9A A ft A 


oaimoneiia lypnimurium 


J /zi 


Q/lTVyl1 AnAAAOAXYK 


\* si I i^j AM/i// /o; Aim nfltff IV MlfM 

oaiFnonGUu vypniv^iiriuJTi 


1*700 

:> /zz 


Q/TN>f 1 AAAAAOAm A 
o^Ml UUUUUZUO 1 U 


saimoneua lypnimurium 


1*701 


QzLlVyTI AAAAnOOriAzl 
o^f 1V1 L Uul/UUZZL-'UH 


oairnoneiia lypnimurium 


inn a 


Q/llVVfl AAAAAOOTMO 
o4M 1 U0UUUZZU 1 Z 


Salmonella typhimurium 






S!n lyyi/i tic 11 n tvnnimijrnjyn 
LjuifftUfi&iiu iy^jniitiui iwif i 


3726 


S4M10000022G07 


Salmonella typhimurium 


3727 


S4M10000O22H06 


Salmonella typhimurium 


3728 


S4M10000023F01 


Salmonella typhimurium 


3729 


S4M10000024B02 


Salmonella typhimurium 


3730 


S4M10000024C06 


Salmonella typhimurium 
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3731 


S4M10000024C11 


Salmonella typhimurium 


3732 


S4M10000024F08 


Salmonella typhimurium 


3733 


S4M10000024G01 


Salmonella typhimurium 


3734 


S4M10000024G04 


Salmonella typhimurium 


3735 


S4M10000024G09 


Salmonella typhimurium 


3736 


S4M10000024H02 


Salmonella typhimurium 


3737 


S4M10000025A11 


Salmonella typhimurium 


3738 


S4M10000025E02 


Salmonella typhimurium 


3739 


S4M10000025E05 


Salmonella typhimurium 


3740 


S4M10000025H07 


Salmonella typhimurium 


3741 


S4M10O00026C1O 


Salmonella typhimurium 


3742 


S4M10000026D04 


Salmonella typhimurium 


j 3743 


S4M10000026E06 


Salmonella typhimurium 


3744 


S4M10000026E12 


Salmonella typhimurium 


3745 


S4M10000027C10 


Salmonella typhimurium 


3746 


S4M10000027E02 


Salmonella typhimurium 


| 3747 


S4M10000029B12 


Salmonella typhimurium 


3748 


S4M10000029D12 


Salmonella typhimurium 


3749 


S4M10000030D03 


Salmonella typhimurium 


3750 


S4M10000030F07 


Salmonella typhimurium 


3751 


S4M10000030G11 


Salmonella typhimurium 


3752 


S4M10000032B12 


Salmonella typhimurium 


3753 


S4M10000033F08 


Salmonella typhimurium 


3754 


S4M10000033G05 


Salmonella typhimurium 


3755 


S4M10000033G09 


Salmonella typhimurium 


3756 


S4M10000034A02 


Salmonella typhimurium 


3757 


S4M10000034A09 


Salmonella typhimurium 


3758 


S4M10000034D06 


Salmonella typhimurium 


3759 


S4M10000034H05 


Salmonella typhimurium 


3760 


S4M10000034H09 


Salmonella typhimurium 


3761 


S4M10000035B01 


Salmonella typhimurium 


3762 


S4M10000035D01 


Salmonella typhimurium 


3763 


S4M10000035D02 


Salmonella typhimurium 


3764 


S4M10000035E03 


Salmonella typhimurium 


3765 


S4M10000035F02 


Salmonella typhimurium 


3766 


S4M10000035F09 


Salmonella typhimurium 


3767 


S4M10000036D07 


Salmonella typhimurium 


3768 


S4M10000036F07 


Salmonella typhimurium 


3769 


S4Mi 000003 7A04 


Salmonella typhimurium 


3770 


S4M10000037A10 


Salmonella typhimurium 


3771 


S4M10000037E10 


Salmonella typhimurium 


3772 


S4M10000037H09 


Salmonella typhimurium 


3773 


S4M10000001H01 | 


Salmonella typhimurium 


3774 


S4M10000002F06 


Salmonella typhimurium 


3775 


S4M10000008D01 


Salmonella typhimurium 


3776 


S4M10000009G11 


Salmonella typhimurium 


3777 


S4M10000011F09 


Salmonella typhimurium 


3778 


S4M10000020F08 


Salmonella typhimurium 


3779 


S4M10000021E07 | 


Salmonella typhimurium 
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flnne name 


Or pan ism 


J/OV 


<J4M 1 0000072B05 


Slnlm nnoll n fwnhiynnrimn 

OLllfflUfltZllLt lypilLiULir till ft 


1781 




Slnlmnviplln tvnhimirriiim 
ijtiifriUrftzit-L4 ijrjsrllffiUrtUffl 




<?4M1 0000026B 1 0 


KnlmnYiPiln fvnhimiirium 

ijfutrituri&iiLi lyjjriiifiiif mm \ 


1781 


0000026E03 


Sfilmnnplln tvnhimuriiim 


D / OH 


*I4M1 000007 9 A 01 


Snltnnnplln tvnhimuriiim 


! 178^ 


S4M10000029C1 1 


Snlmnytplln tvnhimtirwm 

Vj\Allii\JI IC-UL* IjrJJflifll 14/ mill 


1786 


<MM 1 000001 OFOfi 


SZnlmriYiPiin tvnhimuriiim 


1787 
0 to l 


<?4M1 0000012F01 


StfilmnYiplln tvnhimuriiim 


1788 


R4M1 nOOOO!9G01 


S\n1 tn nripl 1 n tvnhimuriiim 


1780 
j toy 


<U1M1 0000014P0S 


RftlwifwiPiln tvnhimuriiim 
kjttkf/iisri&itu ijrj/rHitturtuiti 


3790 


S4M10000034H04 


Salmonella typhimurium 


3791 


S4M10000035A09 


Salmonella typhimurium 


3792 


S4M10000035B06 


Salmonella typhimurium 


3793 


S4M10000035F01 


Salmonella typhimurium 


3794 


S4M10000037A08 


Salmonella typhimurium 


3795 


S4M10000037E03 


Salmonella typhimurium 
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SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3MI0000001A02 


8 


EFA101409 


4934 


EFAlc0022_orfJIp 


10524 


E3M10000001A06 


9 


EFA100642 


4884 


EFAlc0041__orf_56p 


10792 


E3M10000001B01 - 


10 


EFAI01409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000001B02 


11 


EFA1 00739 


4888 


EFAlc0022_orf.23p 


10537 


E3M10000001B02 


11 


EFA1 02549 


5000 


EFAlc0022_orf_24p 


.10538 


E3M10000001B02 


11 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000001B05 


12 


EFAI 011 65 


4922 


EFAlc0022_orf8p 


10559 


E3M1O000001B06 


13 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000001B08 


14 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000001B10 


15 


EFA1 01409 


4934 


EFAlc00Z2_orfUp 


10524 


E3MI0000001C02 


16 


EFA103038 


5017 


EFAlc0030jorfJ7p 


10613 


E3M10000001C09 


17 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 


E3M10000001D02 


18 


EFA101159 


4916 


EFAlc0022_orfJ2p 


10543 


E3M10000001D04 


19 


EFA1 00742 


4891 


EFAlc0022_orf_20p 


10534 


E3M10000001D04 


19 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000001D04 


19 


EFA102554 


5002 


EFAlc0022_orf_19p 


10532 


E3M10000001D05 


20 


EFA100955 


4902 


EFAlc0022_oif28p 


10542 


E3M10000001D05 


20 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000001D09 


21 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000001D09 


21 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10000001E01 


22 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000001E01 


22 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000001E02 


23 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000001E03 


24 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000001E03 


24 


EFA100211 


4871 


EFAlc0022_orfJ0p 


10523 


E3M10000001E04 


25 


EFA100642 


4884 


EFAIc0041_orf56p 


10792 


E3M1O000O01EO8 


26 


EFA102502 


4995 


EFAlcO031j)rf_36p 


10627 


E3M10O000O1EO9 


27 


EFAI 00210 


4870 


EFAlcO022_prf_9p 


10560 


E3M10000001E09 


27 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10000001F02 


28 


EFAI 02502 


4995 


EFAlc0031_orfJ6p 


10627 


E3M10000001F04 


29 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000001F06 


30 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M 1000000 1F07 


31 


EFA101164 


4921 


EFAlc0022_orfJ7p 


10558 


E3M10O0OO01GO2 


32 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3M 1000000 1G03 


33 


EFA100210 


4870 


EFAlc0022_orf_?p 


10560 


E3M1OO00O01GO3 


33 


EFA100211 


4871 


EFAlc0022_orfJ0p 


10523 


E3M10000001G04 


34 


EFA10U65 


4922 


EFAlc0022_orfJp 


10559 


E3M10000001G05 


35 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M1OO00001H02 


36 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000001H03 


37 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1O0000O1HO3 


37 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M100000O1HO4 


38 


EFA100742 
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10596 

IUJZU 


F3M1 000001 9fi09 
CO XVI I UUU UU 1 zvjuz 


196 


FFA 101 165 

H<1 AlUl 1 \J>J 


4979 


FFA1r0099 orf 8n 
j^rri, i uuuz, z^_ui i_op 


10559 


F31vf 1 00000 1 9(307 

CtJXVL i UUUUU IZVJU / 


197 


FFA101410 

Ljl /A 1 U J *t 1 tf 


4935 


FFA1c0099 orf 19n 

IZiX f\ J UUU^Z UI 1 1 £U 


10595 


F3M 1 00000 1 9(307 


127 


FFA101411 


4936 

7/JU 


EFAlc0022 orf 11n 
i-»ir/A. i wva^ui i i jp 


10526 


F3M 1000001 3 A06 


128 


EFA101159 


4916 


FFAlc0022 orf 2n 


10543 


F3M 1000001 3 A07 

JUJ1V11 UUUUU 1 JAu / 


129 


EFA 101 160 


4917 


EFA1c0022 orf 3n 


10549 


E3M 1 00000 1 1 C05 


130 


EFA101160 


4917 


EFAlc0022 orf 3n 


10549 


E3M1 00000 13C05 


130 


EFA101161 


4918 


EFAlc0022 orf 4o 


10551 


E3M1 00000 13D02 

1-«<J 1 ▼ A 1 X/VU W 1 J X*J\J Lm 


131 


EFA101160 


4917 


EFAlc0022 orf 3d 

X-j1 XXI wUUZ*4« Ull mJ LJ 


10549 


F3M 1 00000 1 3 DOR 
uJ ivi i v/uuuv/ 1 j iy\JO 


132 


EFA101415 


4940 


EFAlc0022 orf 16o 

X-/X j k i i/vvtfa VI 1 ■ up 


10529 


F3 M 1 00000 1 3D 1 0 

LJJ IVl 1 \J\J\J\J\J 1 J 1 \J 


133 


EFA100210 


4870 


EFAlc0022 orf 9n 


10560 


F3M10000013ni 0 

dJivl 1 UUUUU ljU 1 u 


133 


EFA 1002 11 


4871 


EFAlc0022 nrf Ifin 

JuiAl wvA& Ull lUp 


10523 


E3M10000013E02 


134 


EFA100642 


4884 


EFAlc0041_orf 56p 


10792 


E3M1O000013E08 


135 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000013F05 


136 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M100O0013F12 


137 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000013F12 


137 


EFA101165 


4922 


EFAlc0022_orfJp 


10559 


E3M1O00O013G1O 


138 


EFA103062 


5019 


EFAlc0030_orf_19p 


10615 
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E3M10000013H03 


139 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000013H05 


140 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10O0OO13H1O 


141 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000014B12 


142 


EFA100739 


4888 


EFAlc0022j>rf_23p 


10537 


E3M10000014B12 


142 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000014B12 


142 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000014E12 


143 


EFA101409 


4934 


EFAl<*)022_orfJlp 


10524 


E3M10000014E12 


143 


EFA101410 


4935 


EFAIc0022._orf.12p 


10525 


E3M10000014G09 


144 


EFA100991 


4905 


EFAIc0035_orf60p 


10681 


E3M10000014G09 


144 


EFA103033 


5016 


EFAlc0035_orf60p 


10681 


E3M10000015B04 


145 


EFA100065 


4863 


EFAIc0(W2_orfJ4p 


10813 


E3M10000015B12 


146 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3MJ0000015E12 


147 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3MI0000015E12 


147 


EFA100211 


4871 


EFAlc0022_orfJ0p 


10523 


E3M1000Q016A03 


148 


EFA101753 


4957 


EFAlc0022_orf_50p 


10552 


E3M10000016A04 


149 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3M1000Q016C1I 


150 


EFA101I63 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000016C11 


150 


EFA10I164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000016D03 


151 


EFA102774 


5009 


EFAlc0044_orf_25p 


10896 


E3M10000016F06 


152 


EFA102205 


4983 


EFAlc0041_orfJ15p 


10769 


E3M10000016F10 


153 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000016F10 


153 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000016H05 


154 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000016H10 


155 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3M10000017A09 


156 


EFA101161 


4918 


EFAlc0022_prf4p 


10551 


E3M10000017A09 


156 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000017D09 


157 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000018A07 


158 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000018C02 


159 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


E3M10000018EOI 


160 


EFA103021 


5015 


EFAlc0030_orfJ6p 


10612 


E3M10000018G09 


161 


EFA101583 


4949 


EFAlc0026_orf23p 


10593 


E3M10000018H06 


162 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000019B06 


163 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000019D02 


164 


EFA102022 


4974 


EFAlc0044_orf_106p 


10881 


E3M10000019E03 


165 


EFA1 00870 


4899 


EFAlc0031_orf36p 


10627 


E3M10000019E03 


165 


EFA1 02502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000019E04 


166 


EFA102501 


4994 


EFAlc003l_orf_35p 


10626 


E3M10000020G04 


167 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000020G04 


167 


EFA1 02502 


4995 


EFAlc003i_orf36p 


10627 


E3M10000020H05 


168 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000021A08 


169 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000021A08 


169 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M1000002IA11 


170 


EFA101417 


4942 


EFAlc0022_orf_18p 


• 10531 


E3M10000021B10 


171 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000021C03 


172 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000021C04 


173 


EFA101161 


4918 


EFAlc0022_orf4p 


10551 


E3M10000021C08 


174 


EFA101160 


4917 


EFAlcO022_orf_3p 


10549 


E3M10000021D04 


175 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 
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Clone 
SeqED 


r diiil>-3ct| JuOLUa 


Pfl„o C!aaTA 

(protein) 


Genemarked gene 


lull length 

ORF 
Protein Seq 
ID 


X71\A 1 AAflAAA i rsriyi 
biM 1 OOUOOZ 1 DU4 


1 *7< 
1 / J 


TTT? A 1 AACAA 

brAIOZDOz 


4y^5 


CCA 1 n AAai 

br Al cOOJ l_orr_Jop 


10627 


c2xa"iaaaaaoici a 
b JM 1 000002 1 b 1 0 


1 /O 


CCA lAATAyl 

brA 100/04 


4oo7 


CCA IaAAIA A-« 

br A I COO 1 0_ori_4p 


10482 


b 3M 1 000002 1 U04 


1/7 


tjtj a i AAQ« 
brA 100955 


A OM 

4^02 


CCA IaAAT) IO- 

br A J CU022_0rT_2op 


10542 


C51V>f 1 aaaaai i m A 
biMlUOUOOzlLrlU 


1*70 

1 /o 


cca i aaca") 
brA10004Z 


A QOA 

4oo4 


CCA 1 aAAA1 ~-f? 

br Al CU041_on_5op 


10792 


CI XXI AAA AAA 1P1 1 

E3M10000021G1 1 


179 


CC A 1 Al 1 £.1 

brAlOl lo3 


A A^A 

4920 


CCA 1 aAAI'I C 

EFA 1 c0022_orf_6p 


10557 


C^X/TI AAAAA1 1 U1 1 

b3M 10000021 HI 1 


1 OA 

loO 


EFAl 01 163 


4920 


EFA 1 c0022_orf__6p 


10557 


C3X/T1 AAAAAOI A AA 

bi M 1 0000022A04 


1 01 

151 


CFA 1 Al ill A 

brA101410 


A Air 

4y35 


CCA 1 «AA11 -_f » a_ 

bFA 1 CU022__ ort_l 2p 


10525 


E3M10000022A1 1 


182 


T5T? A 1 Al yl n 

EFA101417 


4942 


EFA 1 c0022_orf - l 8p 


10531 


E3M10000022B04 


183 


CT7 A 1 A 1 ill A 

EFA101410 


4935 


EFA 1 c0022_on_l 2p 


10525 


■OX Al AAAAAOIDAfi 

E3M10000022B05 


184 


T3t? A 1 Al A 1 A 

brA101410 


a noc 
4y35 


EFA 1 c0022_orf_ 1 2p 


10525 


E3M 1 0000022B05 


184 


l iii A 1 Al 4 1 1 

EFA101411 


4936 


EFA1 c0022_orf_l 3p 


10526 


E3M10000022B07 


185 


■ ill A 1 /V^ 1 

EFA103571 


5030 


T^T^ A 4 X\/\ j| j| _C 1 Al 

EFA l c0044_orf_l Olp 


10879 


E3M 1 0000022C05 


186 


EFA101160 


49 17 


y->T-i A 1 AAAA _A? 1 

EFA 1 c0022_orf_3p 


10549 


E3M10000022C05 


186 


EFA101161 


4918 


EFA 1 cO022_orf_4p 


10551 


■"•1 % X f AAAAAAA/^A/ 

E3M10000022C06 


187 


EFA1 00978 


4904 


EFAl c0022_orf_27p 


10541 


T?«5X jfl AAAAA^OPAA 

E3M 1 0Q00022C09 


188 


EFA101 162 


A A 4 A 

4919 


T"»T"i A 1 -AAAA C p 

EFAl c0022_orf__5p 


10555 


I""*'"* "\ f 1 AAAAA^^TNA il 

E3M10000022D04 


189 


T - * T> A 1 A1 i 1 A 

EFA101412 


4937 


EFAl c0022_orf_l 4p 


10527 


t~» *i -v #1 a aaaaaai^a^ 

E3M10000022F05 


190. 


EFA1 02501 


4994 


EFAlc0031_orf35p 


10626 


CTl X 1 AAAAAAirV\^T 

E3M10000022F06 


1 Al 

191 


EFA101 161 


4918 


T'T' A 1 —AAIT C A 

EFAl cO022_oif_4p 


10551 


T^*>'V f 1 AAAAA^AI"»A^" 

E3M10000022F06 


191 


EFA10H62 


4919 


EFAl c0022_orf_5p 


10555 


E3M10Q00022F08 


192 


T»T? A 1 Al J1A 

EFA101410 


4935 


EFAlc0022__orf_l2p 


10525 


r~<*! 1/1 AAAAAAADAA 

E3M10000022G02 


193 


EFA101022 


4906 


T^T" 1 A 1 _ AA A C S" f\ - 

EFA 1 c0043_orf_69p 


10875 


E3M10O0O022G12 


194 


| » 1 i A 1 AAIAjI 

EFA 100704 


4887 


EFA 1 cOO 1 0_orf_4p 


10482 


E3M10000023A03 


195 


EFA101413 


4938 


#N/A 


#N/A 


T?*5"fc A 1 AAAAA^I AAA? 

E3M10000023A06 


196 


T?I? A t AAATO 

EFA 100978 


4904 


EFAl c0022__orf_27p 


10541 


E3M 10000023 A07 


197 


T^T^ A 1 Al «• A^ 

EFA1 02502 


4995 


EFAlc003 ljorf36p ! 


10627 


E3 Ml 0000023 A09 


198 


i '■» |7 a l AA1A/I 

EFA 100704 


4887 


T™ 1 A 1 _Art 1 A C A 

EFA 1 cOO 1 0_orMp 


10482 


rn/l AAAAAnnAI 

E3M10000023BO2 


199 


EFA101 159 


4916 


EFAl c0022_orf_2p 


10543 


E3M10000023B02 


199 


EFA101160 


4917 


EFAl c0022_orf_3p 


10549 


T" 1 1 "K M 1 AAAAAHTIA^ 

E3M 10000023 B06 


200 


r»T7 A f AT C A 1 

EFA 102541 


4998 


EFA 1 c0028_orf_3p 


10602 


roi a»i aaaaaao r»An 

E3M10000023C03 


201 


T^T* A 1A1 AAA 

EFA 101 409 


4934 


EFA 1 c0022_orf_l I p j 


10524 


E3 M 1 0000023 C03 


f AA1 

201 


rr a i Al a i a 

brA101410 


4935 


T7 r7 A 1 -A/1AA £* • a_ 

EFAl c0022_orl_1 2p 


10525 


T"» 1 \ jr t AAAAAA1 /""<AA 

E3M 10000023 C04 


202 


brA 102541 


4998 


EFA 1 c0028_orf_3p 


10602 


EJM 1 000002 J UOo 


A AO 

203 


CCA 1 Al A\l 

brAI0141 J 


4938 


#N/A 


#N/A 


C1XA 1 AAAAAOIPAQ 

biM 1 000002J LaJo 


AAA 

204 


ct?A in A o<< 
brAlUUy55 


A A AO 

4902 


CCA loAAOO ._f io K 

br A 1 C0022_ori__28p 


10542 


b 3 M 1 000002 3 L/0 V 


nnr 


r?C aiaii en 

brAlOl IDy 


AQ1JC 


PC A 1 A AAOO _ _X" i_ 

br A I C0022_ort_2p 


10543 


I? 7 X if 1 AAAA A A -J fiAA 

b JM i ooooozjijuy 


1f\< 
ZUD 


CI? A 1 Al I<CA 

br A W)\ lOU 


4V1 / 


CCA I nAAT) O ^ 

br A 1 CUUZZ_orl_j p 


10549 


b3M 1 OUOOOZJ UOZ 


ZUo 


brAlOZDUl 


4VV4 


CCA IaAAH ^^rf* 0 

br A1C003 l_prl_35p 


10626 


biM i OOOOOZiJJ04 


Zu/ 


C|?A t Al l^A 

brAiul lou 


491 / 


CCA InAA/M 0^. 

br A 1 c0022^_ori__ip 


1 Af iA 

10549 


ClX/f I AAAA All rM A 

b JM 1 00000ZJ U 1 U 


ZUo 


CPA lAI/tll 

brAlul4l 5 


AQ1Q 


•tfXT/A 
fFN/A 


#N/A 


AAAAAOOCA/I 

biM 1 0000023 b04 


OAA 

zuy 


EE A 1 Al A 1 T 

brA101412 


4!/37 


pr a i —Anon i a« 

br A 1 c0022_orf_l 4p 


10527 


/» aaaaaoo r?A-^ 

E3M 1 0000023 E07 


O 1 A 

210 


T?T? A 1 Al l^O 

brAlOl 162 


JA1A 

4919 


EFA I c0022__orf_5p 


10555 




Z J 1 


cp a lA^SAl 






1 vozo 


E3M10000023F02 


212 


EFA101412 


4937 


EFAlc0022_orf_14p 


10527 


E3M100OO023F1O 


213 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000023G02 


214 


EFA101160 


4917 


EFAlc0022_orfJp 


10549 


E3M10000023G04 


215 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000023G10 


216 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 
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E3M10000023H08 


217 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000024A03 


218 


EFA101161 


4918 


EFAlc0022__oif4p 


10551 


E3M10000024A04 


219 


EFA1 02006 


4973 


EFAlc0025_.orf.17p 


10580 


E3M10000024A08 


220 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000024A08 


220 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000024C06 


221 


EFA102501 


4994 


EFAlc003lj>rf_35p 


10626 


E3M10000025A06 


222 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3MI0000025B01 


223 


EFA100194 


4868 


EFAlc0022_orf26p 


10540 


E3M10000025B01 


223 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000025B03 


224 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M1OO00025BO3 


224 


EFA101412 


4937 


EFAl(#022j>rfJ4p 


10527 


E3M10000025B05 


225 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M1OO00025B1O 


226 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000025C01 


227 


EFA1 02502 


4995 


EFAlcO031_orf_36p 


10627 


E3M10000025C04 


228 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000025C05 


229 


EFA1 02549 


5000 


EFAlc^022_orf24p 


10538 


E3M10000025C05 


229 


EFA102551 


5001 


EFAlc0022_orf25p 


10539 


E3MIOO00O25CO7 


230 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000025C08 


231 


EFA1 00870 


4899 


EFAlc0031_orf36p 


10627 • 


E3M10000025C08 


231 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000025C09 


232 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000025C11 


233 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M1OO00O25DO1 


234 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000025D01 


234 


EFA101161 


4918 


EFAlcO022_orf_4p 


10551 


E3M10000025D10 


235 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000025E07 


236 


EFA101165 


4922 


EFA1 c0022_orf8p 


10559 


E3MI0000025E08 


237 


EFA100955 


4902 


EFAlc0022.orf.28p 


10542 


E3M10000025E12 


238 


EFA102728 


5006 


EFAlc0045_orf93p 


10948 


E3M10000025F04 


239 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000025F04 


239 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000025F06 


240 


EFA101410 


4935 


EFAlc0022 - orf_12p 


10525 


E3M10000025F06 


240 


EFA101411 


4936 


EFAlcO022_orf_13p 


10526 


E3M10000025F06 


240 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000025F08 


241 


EFA 103038 


5017 


EFAlcO030_orf_17p 


10613 


E3M10000025F09 


242 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000025F10 


243 


EFA101161 


4918 


EFAlc0022_orf4p 


10551 


E3M10000025F11 


244 


EFA100955 


4902 


EFAlc0022_orf_28p 


10542 


E3M10000025F12 


245 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000025G02 


246 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000025G07 


247 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000025G09 


248 


EFA102185 


4980 


EFAlc0045_orf_95p 


10950 


E3M10000027A02 


249 


EFA101416 


4941 


EFA1 c0022_orf_l 7p 


10530 


E3M10000027A07 


250 


EFA101160 


4917 


EFAtc0022_orf_3p 


10549 


E3M10000027A09 


251 


EFA101413 


4938 


m/A 


#N/A 


E3M10000027A09 


251 


EFA1014I4 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000027B07 


252 


EFA101163 


4920 


EFAlcO022_orf_6p 


10557 


E3MI0000027B08 


253 


EFA101 160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000027B09 


254 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 



-381- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



V^lUIlc llalUc 


flnnp 

X^IUllv 

SeqH) 




OCIlC OcCJIX/ 

(protein) 


VJCIICIIIHI KCU gCllC 


full Ipnofh 

ORF 
Protein Seq 
ID 


CI X A 1 AAAAflOO'D AQ 

biMlOOUOUZ ft5\)y 


9«.A 
Zj4 


cca IA95A9 

xir aiuzouz 




nr A I CUU J 1 _OII_J op 


1 ATOO 
lOOZ/ 


b3MIO00OOz7COz 


9« 

zjj 


CP A 1 A1AA9 

br A IUjUoz 


<A1 A 


UUAlr-AA'SA r\rF 1 Qk 

br A i cuu3U_orr_i y p 




csA/ri AnnAA9ov F,, Ai 
boM IUUUUUZ JKsVj 


zoo 


cca 1 A1 1 AA 
Jar AlvJl lOU 




"FPA1f»An99 Arf *ln 

r»r aji cu u zz_on__ j p 


1 AC A A 

lOD4y 


CQXA1 AAfiAA99/" , AQ 

tjM 1 OOUOOZ /CUo 


ZD / 


PFA 1 A1 1 A«. 
Hr AiUl 100> 


A099 
47ZZ 


PT?A1r>Afj99 rki-f fir* 

xir Ai cu uzz_on_o p 


1 ACCA 

luooy 


c o \ a 1 AAn aao or\ AO 
biM 1 OO0O0Z7DO3 


ZD 5 


rr a 1 AAQ9A 

trAlUUo /O 


A son 
4oyy 


CCA1/»AAQ1 nrP 1 f\r\ 

br Al cuuj l_ori_jop 


1 A/TOO 


cq\*i aaa aao or\ ai 
bo JV1 1 O00O0z7UO,5 


zoo 


T?C A 1 AOCAO 

brAlOzoOz 


4yvo 


br A i cuuj i_ori — 3op 


10oz7 


b3M IOO0O0z7DOj 


zoy 


PP A t A1 1 A9 

brAIOl loz 


4yiy 


br Al cuuzz_on_jp 


IUD00 


FTi/i A A A AAOOT\ AO 

E3M 1 0000027D08 


OAA 

ZOO 


CC A 1 1\1 C A/4 

brAlU3504 


<AOO 

jUzo 


CCAl^AAOO AA M 

br Al COUi3_On_y4p 


1 A£11 

10671 


E3M10000027D10 


OA1 

zol 


CC A 1 AAOAil 

brAlU0704 


4oo7 


CCA1<«AA1A «-»»-T a«» 

br A 1 CU0 1 U_OTI_4p 


1AAQO i 

104oz 


E3M10000027G01 


O^O 

262 


CC A 1 AO 1 OMl 

ErA1021oo 


A AOI 

4yoi 


CC A 1 aAAAC n .f A/l. 

br A 1 C0045_on_y4p 


10949 


E3M 1 0000027G08 


263 


T^T? A 1 A1 AAA 

EFA101409 


4934 


ErAlc00zz_orr_l lp 


10524 


E3M 1 0000027H04 


264 


CC A 1 At 1 £. A ^ 

EFAlOl 160 


4917 


cc a i _f\r\oo _^x* o_ 

EFA1 c0022_orf_3p 


10549 


E3M 1 0000027H07 


265 


t-'T? A 1 A 1 1 £ 1 

EFAlOl 161 


4918 


Er A 1 c0022_orf_4p 


10551 


E3M1 0000027H07 


265 


T?T A 1 Al 1 

EFAlOl 162 


4919 


T?T? A 1 -Ami C— 

EFA1 c0022_orf_5p 


10555 


E3M 1 0000028A02 


266 


EFA1 02554 


5002 


EFA 1 c0022_orf_l 9p 


10532 


E3M10O00028AO3 


267 


T?T7 A 1 AO CC1 

EFA 102551 


CAAl 

5001 


pp a 1 «Aft10 _ x- Of _ 

brAicO022_orf_25p 


10539 


rrl\ j- « AAAAAAD A 

E3M1 0000028 A04 


268 


tJf? A 1 Al A 1 A 

EFA101410 


4935 


T?T7 A 1 ,A(VW „ C 1 O — 

EFA l c0022_orf_l 2p 


10525 


E3M 1 0000028 A04 


O^O 

268 


CC A 1 Al A 1 1 

brA101411 


4y3o 


CC A 1 ~/"\AOO __X" 1 1_ 

br A 1 c0022_orl_l 3p 


1 ACO^ 

10526 


T7T» m \ AAAAAOO A AC 

E3M1 OO00028AO5 


O^A 

2oy 


CC A 1 Al AOA 

brAlOlOoO 


A AAA 

4yuy 


#1N/A 


-MVI7 A 


E3M 1 0000028 A05 


oj:a 

2oy 


CC A 1 AOA1 < 


CAT A 

3014 


br A 1 cUU32_orl_2 /p 


10640 


pn 1 1 AAAAAOO A AjC 

E3M1 0000028 A06 


270 


CC A 1 A "5 O 1 A 

brA10i210 


CAOO 

5022 


TTtT A 1 „AfVO C. r*~C 1 1A_ 

br A 1 cU03 ojOrt_l 1 y p 


10688 


T? 1 X X 1 AAAAAOO A AO 

b3Ml 0000028 AOS 


OOl 

271 


CC A 1 Al A*>A 

brA1014z4 


AQA1 

4y4i 


br a i cO04 i_ori_3 yp 


1 ATOA 

10784 


PH /| AArtAAOO A AO 

E3M 1 0000028 A08 


271 


CC A 1 Al 

brA101425 


AAA A 

4y44 


CC A 1 ~AAA 1 **~C A 

EFA 1 c004 l_orf40p 


10785 


E3MI0000028B01 


272 


CC A 1 AT AO 1 

EFA 103021 


5015 


T?c A i .nnin na f i 

br A 1 c003 0_ori_l op 


10612 


ni\ g\ aaaaaoooao 

E3M10000028B02 


273 


CC A 1 AO C A 1 

brA!02541 


vl AAO 

4998 


ccAiy«AAoo ««<• •a— . 
br A 1 CU02 o_orl__5p 


1 A£AO 

10602 


/ « /\AAAAOOI"kAO 

E3M 1 0000028B02 


273 


CC A 1 AO S A O 

EFA 102542 


4999 


pp A I .AAOO ^ A_ 

Er A 1 c002o_ori_4p 


10603 


P1\ A f AAAAA^Or>A1 

E3M 1 0000028B03 


274 


cc a i ai i ar\ 
ErAlOi loO 


AA1 *7 

4917 


CC A t «»AAOO o _f O.^ 

br A I c0022_orr_3p 


10549 


PO V M\ AAAAAAlOrtA>( 

E3M10000028B04 


275 


I?C A 1 Al 1 C 1 

EFAlOl 161 


4918 


T7C A 1 <»AAOO A~ 

EFA1 c0022_prl_4p 


10551 


piJVi< AAAAA^OnAf 

E3M 1 000OO28BO5 


276 


CC A 1 Al AO/4 

EFAlOl 424 


A AA1 

4943 


CCAlxAAAl ~_X* OA— 

EFA 1 C004 l_ori_3 9p 


10784 


E3M 1 000O028BO5 


276 


T71? A 1 Al AO* 

EFAlOl 425 


4944 


"CT7 A 1 _Af\ 1 1 _ _f 

EFA 1 c004 l_orf_40p 


10785 


n<j\ 4 f AAAAAOODA^ 

E3MI0000028B06 


277 


CC A \f\1t\1Q 

brA10303o 


5017 


CCAIj»AAnA 1*T«» 

Er A 1 C0030_0rt_l 7p 


i A^n 
10613 


T><j\ * t fknAAAOOli AO 

E3M 1 0000028B07 


278 


CC A 1 Al 11? A 

brAlOlloO 


AAIO* 

4917 


CCA1*»AAOO 0« 

br A 1 CU022_orl__3p 


1 ACA A 

10549 


/ ( AAAAAOODAO 

E3M 1 0000028B08 


OTA 

27y 


CC A 1 Al A^H 

brAlU1417 


4y4z 


CC A 1 -AAAO ,>_f 1 C>_ 

br A 1 cOuzz_ori_I op 


1ACO 1 


b3M 1 000UU2oC0 1 


OOA 

zoU 


CC A t AK/t 1 

brA10z04I 




CCAl«AAOO rx-f 1* 

br A 1 cUOzo_ort_Jp 


1060Z 


C1XA1 rt AAAA')rtpA| 

boM 1 UUOOUzol^O 1 


90A 

ZoO 


cca 1 fnzAi 

C/JT AIUZ0*fZ 


4yyy 


Jtr a i cuuz o_on__*ip 


1 AAA'S 


CJi/i AAAAAOOOAO 

b J M 1 UUOUUZoLAJZ 


9fi 1 
Zol 


cc a i AO 1 


*»yyo 


CI7A1r»fiA9fi f\rf In 

jbr a i cuuzo_on__jp 


1 A£A9 


CSX/fl AAAflAOO/TlO 


Zo J 


cca i (WHAl 
Ettr A I UZ 0*OZ 


AQQQ 

*iyyy 


CCA 1 nHftlfi rtrf An 

nr a l cuuzo^on^p 


1 AAA'S 


C2 X / 1 A A AAAO Q C*(\A 

bJM 1 UU0UUZov^U4 


909 
ZOZ 


cca 1 A1199 
JCr AlUloZZ 


AQ99 


CPAI^AAIA ftt-f ^9r» 

nr a i cuu j u_on_j / p 


i AA9A 
1U0ZU 


17 1 X /T 1 A A A AAO 0 C A < 
boM I UUUUUZoLAJ j 




cc A 1 Al 1 AA 
JCrJrAlUl lOU 




CPA 1 r^AAOO r»t-f In 

Xir a i cuuzz on_j p 


1 A^AO 


C3X/M A AAA AO Of* AA 


Zo4 


CCA lAAKI 

Jbr AiuuiD J 


AB&A 
4o04 


PCA1/«AA91 rtt-f 1 /In 

br aicuuz i_pn_ 1 4p 


i a^;i a 


COX/f 1 AAAAAOQ/"W7 

bJMlOUOUUZoCO/ 


Zoo 


cc A 1 Al A99 

br AlUlUZz 


4yuo 


br A l cuu4i_ort_oyp 


1 AfiOC 

lUo/5 


COXA 1 AAAAAOO/"V\0 

b3M 1 000002oL0o 


zoo 


CC A 1 AOC/1 1 

brAlUz341 


4yyo 


CCA 1«AAOQ "3^. 

br A 1 cUUzo^ort^ip 


1 A^AO 

10602 


poyi noAnnoRPAa 

cOIVI 1 UUUUUZo^Uo 


zoo 


cca I A9<A9 
EJT /\ 1 V/Z J*rZ 




FFAlrnf>98 Arf 4n 
cr r\ 1 lAjv/z o^j ori_*tp 


1UOUJ 


E3M10000028D01 


287 


EFA100194 


4868 


EFAlc0022_oif26p 


10540 


E3M10000028D01 


287 


EFA100978 


4904 


EFAlc0022_o.rf.27p 


10541 


E3M10000028D02 . 


288 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000028D05 


289 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000028D06 


290 


EFA103021 


5015 


EFAlc0030_orfJ6p 


10612 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

n> 


E3M10000028D08 


291 


EFA103268 


5023 


EFAlcOOlO^orfJp 


10479 


E3M10000028E01 


292 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000028E04 


293 


EFA1 01370 


4931 


EFAlcO(WO_orf_103p 


10738 


E3M10000028E07 


294 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028F02 


295 


EFA101161 


4918 


EFAlc0022_orf4p 


10551 


E3M10000028F03 


296 


EFA100742 


4891 


EFAlc0022_orf_20p 


10534 


E3M10000028F03 


296 


EFA101417 


4942 


EFAlc0022_prfJ8p 


10531 


E3M10000028F03 


296 


EFA1 02554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M10000028F04 


297 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 : 


E3M10000028F04 


297 


EFA101164 


4921 


EFAlc0022j>rf7p 


1055& 


E3M10000028F05 


298 


EFA100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000028F06 


299 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000028F07 


300 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000028G05 


301 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000028G06 


302 


EFA100748 


4892 


EFAlc0011_orf_10p 


10483 


E3M10000028G07 


303 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000028G07 


303 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000028H04 


304 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3M10000028H07 


305 


EFA1 03062 


5019 


EFAlc003CLorf_19p 


10615 * 


E3M10000029A02 


306 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000029A04 


307 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000029A05 


308 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000029A10 


309 


EFA1 02091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000029A11 


310 


EFA101413 


4938 


m/A 


#N/A 


E3M10000029B01 


311 


EFA103295 


5024 


EFAlc0032_orfJp 


10633 


E3M10000029B02 


312 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000029B05 


313 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000029B06 


314 


EFA100914 


4900 


EFAlcO024j>rf_9p 


10579 


E3M10000029B08 


315 


EFA1 02338 


4987 


EFAlc0032_orf_8p 


10651 


E3M10000029B11 


316 


EFA100397 


4877 


EFAlc0041_orf_148p 


10773 ' 


E3M10000029B12 


317 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000029C01 


318 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000029C02 


319 


EFA102788 


5011 


EFAlc0033_orf41p 


10661 


E3M10000029C03 


320 


EFA102253 


4984 


EFAlc0038_orf85p 1 


10727 


E3M10000029C04 


321 


EFA102503 


4996 


EFAlc0032__orf_32p 


10643 


E3M10000029C05 


322 


EFA100399 


4878 


EFAlcO041_prfJ04p 


10766 


E3M10000029C06 


323 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000029C06 


323 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000029C07 


324 


EFA102352 


4990 


EFAlcW32_orfJ21p 


10635 


E3M10000029C07 


324 


EFA102353 


4991 


EFAlc0032_orf_22p 


10636 


E3M10000029C08 


325 


EFA101868 


4966 


EFAlc0042_orf_69p 


10829 


E3M10000029C09 


326 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000029C10 


327 


EFA102656 


5004 


EFAlc0039_orf26p . 


10734 


E3M10000029C12 


328 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000029D01 


329 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000029D03 


330 


EFA101160 


4917 


EFAlcO022_orf_3p 


10549 


E3M10000029D04 


331 


EFA1 02656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000029D05 


332 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 
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^lone name 


SeqID 


PofhnGnn T Aniif 

x ainooeq jlajcus 


(protein) 


(7on am n **Lrarl nana 

vvciieniarKeu gene 


I'll II launch 

iuii lengtn 

ORF 
Protein Seq 
ED 


co x A i aaaaaoiytia^ 

K3M 1 UOUU029U06 


355 


DD A 1 AAO 1 A 

br A1UU21U 


A OTA 

4570 


DC A 1 <»AAOO — — C n«« 

br A 1 cOU22_ort_y p 


10560 


t?tr jf i aaaaaoac»a£ 

E3M10000029D06 


ooo 
333 


DD A 1 A 1 1 C C 

brAlUllo5 


A AOO 

45/22 


br A 1 cUU22_ort_op 


10559 


E3M1 UOUUUzyUUo 


55** 


CC A i ATM*; 

fcrAlU273o 


tAA7 


br A 1 CUU22_ori_oUp 


10556 


E3M 1 UU0UU29D 12 


ooc 


"CD A 1 Al A 1 A 

brA!Ul41U 


4yjD 


Pp A 1 _AAOO f 1 

br A 1 CU022 — Ort_12p 


10525 


E3M100Q0029b01 


OOZ 

336 


TJt! A 1 Al A AA 

brAlU14U4 


A AOO 


DCAI^AAOO „-f c -C_ 

br A 1 CU03 3__ort_55p 


10663 


E3M 1 0000029E02 


OOT 

351 


cr A 1 AO AC 1 

brAJU2U51 


4yvo ■ 


■JJXT/ A 

ffN/A 


#N/A 


E3M 1 0000029E03 


338 


CC A 1 AOCAO 

brAlU2502 


4995 


EFA 1 c003 l_orf > j36p 


10627 


E3M10000029E05 


339 


EFA101686 


4953 


EFA 1 CW45_orf_63p 


10940 


E3M10000029E07 


340 


EFA1 00919 


4901 


EFA 1 cOO 1 3_orf_l 2p 


10491 


E3M10000029E08 


O A 1 

341 


T?T? A 1 At AOO 

EFA101022 


A A Air 

4906 


CCAI^AAAO ,, ,.P ^A_ 

EFA 1 c0043_orf_69p 


10875 


E3M10000029E09 


342 


EFA 102656 


5004 


EFA 1 c0039_orfJ26p 


10734 


E3MI0000029E12 


343 


EFA 1 00397 


4877 


EFA 1 c004 l_orf_l 48p 


10773 


E3M10000029F01 


344 


■ III A 4 AAAA^ 

EFA1 00023 


4862 


EFA 1 cOO 1 7_orf_l p 


10505 


E3M10000029F05 


345 


EFA1 02503 


4996 


EFA 1 c0032_orf_32p 


10643 


E3M10000029F06 


346 


EFA101795 


4962 


EFA 1 c0045_orf_l 65p 


10922 


E3M10000029F09 


347 


EFA1 00689 


4886 


EFAl c003 8__orf_54p 


10717 


E3M10000029F10 


348 


EFA 1009 19 


4901 


EFA 1 cOO 1 3_orf_12p 


10491 


E3M10000029F11 


349 


EFA1 02541 


4998 


EFAl c0028__orf_3p 


10602 


E3M10000029F12 


350 


EFAl 02282 


4985 


EFAl c0038_orf_89p 


10729 


E3M10000029G01 


351 


EFAl 00394 


4876 


EFA 1 c0034_orf_6p 


10675 


E3M10000029G04 


352 


EFAl 02656 


5004 


EFAl c0039_orf_26p 


10734 


E3M10000029G05 


353 


EFAl 02351 


4989 


T>T^ A 1 Art'*'* _/* r*/\ 

EFAl c0032_orf_20p 


10634 


E3M10000029G07 


354 


EFAl 01 121 


4912 


EFA l c0036_orf_l 1 2p 


10686 


E3M1 0000029G08 


355 


EFAl 03571 


5030 


EFA 1 c0044_orf_l 0 1 p 


10879 


E3M10000029G09 


356 


EFAl 02201 


4982 


#N/A 


#N/A 


E3M10000029G10 


357 


T"*T""* A 1 Al MA^ 

EFAl 01 797 


4963 


EFAlc0045_orf - 167p t 


10924 


E3M10000029G11 


358 


EFA 102006 


4973 


EFAl c0025_orf_l 7p 


10580 


E3M1OO00O29G12 


359 


EFA101541 


4948 


EFAlc00l2_orf5p 


10488 


n -m / « AAAA Al AT TAA 

E3M10000029H02 


360 


T^T^ A 1 Al A 

EFA 101 339 


4928 


EFA 1 c0040_orf_l 3p 


10743 


E3 M 1 0000029H02 


360 


EFAl 01 340 


4929 


tit 1 A *1 rtrt/lrt -i ^ 

EFAl c0040_orf_l 5p 


10745 


w-% r-s •%. 11 AAAAAAATTAjI 

E3M10000029H04 


361 


EFA 102352 


4990 


EFAl c0032_orf_2 1 p 


10635 


E3M10000029H04 


361 


EFAl 02353 


4991 


EFA l c0032_orf_22p 


10636 


r»n\ r* AAAAA*>rtriAf 

E3M1 0000029H05 


362 


CT* A 1 AOAA1 

EFA 102091 


4977 


T-»T^ A 1 _rtrt 1 rt ^ 

EFAlc0010_orf_3p | 


10481 


r**>x x 1 AAArtAOATTA^t 

E3M10000029H07 


o^o 

363 


w A t AA1 AA 

fcFAlOOlyO 


4867 


"p*T^ A 1 (\A1 rt f» /-* 

EFA 1 cOO 1 0_orf2p 


10480 


COX A 1 AAAAAOAF 1AO 

E3M 10000029HQ8 


364 


Cr a i A1 A 1 ^ 

bFA1014lo 


AAA 1 

4941 


CC A 1 «AMA ..i...P 1 O— 

EFAl c0022_orf_l 7p 


10530 


COX K 1 A AAA AO AU 1 1 

h3M10Uu002yHl 1 


io5 


CT7 A t Al 1 C<\ 

brAlOl 139 


4yio 


cc a i *rtAn /-» _ 
br A 1 C0022__ort_2p 


10543 


do x a i aaa aao a a a< 
bJM 1UUUUU3UAU5 


JOO 


CCA 1 AO^A1 




CD A 1 «AM 1 O Cm 

br Al C\)\J5 l_on_iDp 


1 A£Oi? 


ri\ M 1 AAAAAO A A AD 

b3M100uOU3UAU8 


36/ 


CC A 1 AOOC i 


A AO A 


CD A 1 ~A AOO AfU 

br Al cOU J2_on_2 Up 


10634 


COXA 1 AAAAAO A A AO 

fcoMl 0 UU003 U AUy 


ICO 

3oo 


brAIU2DUl 


A AAA 


CD A 1 nAAO 1 — _ f OC-*. 

br AlCOU31_On_i5p 


10626 


COX A 1 AAAAAO A A 1 1 

E3M10UUUUJUAJ I 


3oy 


CD A 1 MTI£ 

brAlU2 /Jo 


CAAO 


CD A 1 «AAOO £n« 

h,r Al cUUz2_orl_oup 


10556 


CO XXI AAAAAO AD AO 

E3 M 1 0QUQQ3UBQ3 


3/U 


CD A 1 A/V7AA 


4587 


CD A 1 -AA 1 A a_ 

br A 1 cot; 1 U__orf_4p 


10482 


CO X A 1 AAAAAO AT> A/1 

E3M 1 Q000030B04 


OT 1 

371 


DC A 1 tvy AO o 

brA103038 


fAn 

5017 


CCA 1 — A Al A ^ n_ 

EFAl c0u30orf_l 7p 


10613 


pox * t Annnn^nPiA^ 


5 1 £ 


Urn 1 UZD JO 




CD A 1 r-AmG rtrf 9 Art 


1 (YTXA 


E3M10000030B06 


373 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000030B07 


374 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000030B08 


375 


EFA102656 


5004 


EFAlc0039„orf_26p 


10734 


E3M100O003OB1O 


376 


EFA102655 


5003 


EFAlc0039 - orf_25p 


10733 


E3M10000030B11 


377 


EFA101121 


4912 


EFAlc0036_orf_ll2p 


10686 
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